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ment was necessary. 


If you have a problem of finding’ insulated cable or 
wire that will withstand severe conditions, such as contact 
with oil, Flamenol may very likely be: the answér. It has 
proved its many desirable properties in hundreds of 
power and lighting applications. 


RESISTS FLAME 


Flamenol does not support combustion—thus it prevents 
serious outages due to fires that involve wiring. Requiring 
no protective braid, it reduces the volume of wiring and 
eliminates terminating problems due to fraying. Flamenol 
strips easily and leaves the conductor surface untarnished. 
It is highly resistant to oils, water, mild acids and alkalis, 
and weather. It is tough, stable, flexible at low tempera- 
tures, and has high dielectric strength. 


A G.E. “FIRST” 


Only G.E. makes Flamenol wire and cable. Plasticized 
polyvinyl chloride, the insulation on Flamenol, was pioneered 
by G.E. and introduced in 1935—not as a “substitute” 


GENERAL @ ELECTRIC 


502-50-1200 
Buy all the BONDS you can—and keep all you buy 


K PROBLEM: To find a durable cable fy 


oil-immersed, motor-contro! connections 


Eight years ago, a Virginia chemical plant faced a trouble- 
some cable problem. The plant required insulated cable for 
oil-immersed, motor-control connections. Rubber-insulated 
cable deteriorated rapidly in the oil, and frequent replace- 











When this problem was given to the General Electric Company, 
G-E engineers recommended the use of Flamenol* cable. In a 
trial installation, Flamenol proved so successful that the 
customer decided to use it throughout his plant. 


for rubber insulation, but as a new type possessing desirable 
properties not available in rubber. To find out how Flamen 
can help solve your problems—save you time, trouble, om 
expense—ask our local office, or write General Elec 
Company, Schenectady 5, N. Y. 


*Trade-mark Reg. U.S. Pat. Off. 
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TROUGHS 4 


that keep 


f } 1€ No matter how complicated, how long or how many turns 
(ever-ready elbows do the trick), Murray Wiring Troughs are 


TOUG HE S T easy and quick to install. They are strong and rigid when in 
place, yet easy to get into, through instantly removable covers. 

rT; 9 Tap for a branch anywhere—always a knockout handy. Four 
G ANG S lengths—and four depth-width combinations. The installations 
above are typical—and the first you put in will look just as ship- 


in | 1HuHe shape and prove the easiest job you can remember. Metropolitan 
Device Corporation, Brooklyn, N. Y. 


GK) WIRING TROUGHS for “ganging” 


€a decisis Aen erat emaemmararan (°: 


— 


A Metropolitan Device Corp. 
Brooklyn, N. Y. 
€x Please send catalog of 


Murray Wiring Troughs. 
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Loyal Appleton whole- 
alers and contractors 
ave told us that weare in 

danger of losing ground 

as a result of the scarcity 
of certain Appleton products ...a 

scarcity resulting from the prime im- 

portance of war production in our 

plants. They suggest, considerately, 

that with Appleton equipment un- 

available —or only in limited quanti- 

ties —the trade may forget the many 

advantages of specifying Appleton 
material for every use. 

But we believe, and feel 

you will agree, that QUAL- 

ITY IS NEVER FORGOT- 

’ TEN! Stop for a moment— 

recall the many things, both 

large and small, that have 

been missed since the war 

... the lack of them, or use of sub- 

stitutes, has only served to prove their 

worth—to make the demand for them 
greater than ever. 

Over a period of 41 years, Appleton 
has steadily built an enviable reputa- 
tion for skilfull, practical design; 
precision manufacture, and for com- 
plete, satisfactory service. Appleton 

“Unilets”, cast of tough, 
malleable iron, are but 
5)? one of many products that 
7” have become synoriymous 
with highest quality. Such 
things as these cannot be 
forgotten! 

We have not heretofore made much 

_ ofa point in advertising our war work 

_—we believed it was a job to do 

‘quietly, efficiently, wholeheartedly. 

| Our main efforts have been going into 
the manufacturing of M-62 shell fuses 





CONDUIT FITTINGS 


OUTLET AND SWITCH BOXES .- 


QUALITY ozs 


(105mm); Navy-standard terminal 
tubes, electrical plugs and receptacles 
for the Signal Corps, and other items 
of materiel. Naturally, 
commercial consider- 
ations are willingly 
_ put aside—and will 
continue to be as long 
as we Can in any way 
supply needed war 
equipment. 

There are quantities of some 
Appleton products available, but on 
most things, unless orders carry 
highest ratings, deliveries cannot be 
promised. We believe controls and 
regulations on our type of material 
will continue for sometime after the 
fighting stops. Therefore, we recom- 
mend that orders be entered with your 

available ratings, so 
that requirements can 
be shipped as soon as 

possible. 
Undoubtedly, we 
could produce more 
items for commercial use by cutting 
our standards of workmanship but we 
refuse to make any reduction in qual- 
ity. To do so would be far worse than 
running the risk of being forgotten! 


Sold Through Wholesalers 
APPLETON ELECTRIC COMPANY 


1704 WELLINGTON AVENUE, CHICAGO 13, ILL. 


Branch Offices: NEW YORK, 76 Ninth Ave. ¢ DETROIT, 7310 
Woodward Ave. « CLEVELAND, 1836 Euclid Ave. « SAN 
FRANCISCO, 655 Minna St. « ST.LOUIS, 420 Frisco Bidg. 
LOS ANGELES, 100 N. Santa Fe Ave. © ATLANTA, 203 
Luckie St., N. W. « BIRMINGHAM, 6 N. Twenty-first St. 
MINNEAPOLIS, 305 Fifth’St., S. © PITTSBURGH, 418 
Bessemer Bldg. © BALTIMORE, 100 East Pleasant St. « 
BOSTON, 10 High St. © DENVER, 1536 Sixteenth St. « 
PHILADELPHIA, 1217 Race St. 


Resident Representatives: Cincinnati, Dallas, Kansas City 
Milwaukee, New Haven, New Orleans, Seattle 
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Economies or Opportunities—an tditoriaa 97 


Power Arcs—Cause and Cure 


By W. T. STUART—The power arc is dangerous and destructive. Here 
are preventive methods, built on experience,. know-how and laboratory 


analysis. 


Carrier Lighting Control 


By -R. E. MILLER—Carrier-current signals at 3000 cycles travels over 
power feeders to control lighting circuits. 


Breaking Feeder Bottlenecks 


By AUGUST ECKEL—How an electrical contractor broke a serious machine 
tool plant feeder bottleneck by selling a low reactance installation. 


How to Wire Cellular Floors 


By L. F. KUMMEL—The know-how for wiring cellular steel floors, where 
floor construction provides the raceways. 


Office Lighting Technique 


By BERLON C. COOPER—An approach to modern office lighting and a 
discussion of techniques. 


That Feller Keller 


Meet Reamer Keller who has been drawing cartoons for Electrical Con- 
tracting for many years. . 


Trends in Airport Lighting 


By MAJOR WILBUR T. HARDING—New airport lighting equipment de- 
veloped for military air operations under adverse weather conditions. 


Suggestions for Using Synthetic-Insu- 
lated Magnet Wire 8] 


By J. J. CURTIN—A discussion of some precautions that should be used 
to get the best results with synthetic-insulated magnet wire. 


Industrial Electrification 


How to Calculate Interrupting Capacity—lII. 





Questions on the Code. .151 


Modern Lighting Advertisers’ Index 
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Thermador’s famous 
“Head-To-Heels” 
Electric Bathroom 

Heater 

















At the flip of a switch the bathroom is flooded with installed, economical of space. Needs no flue. Proved of 
fumeless, flameless warmth—clean and fresh.Therma- in use from coast-to-coast. * “ Head-to-Heels” Elec- 4 
dor “Head-to-Heels” Heaters provide instant heat _ tric Bathroom Heaters are built by Thermador, pio- the: 
in the bathroom where it is almost always needed _neer manufacturer of electrical appliances — which ge0) 

Wea 


without turning on the central heating system! A means that they are soundly designed and solidly 






“must” in the modern post-war-home, in remodel- _ built for long and fool-proof service.* Write today for 






ing and, of course, in All-Electric Homes. * Easily details and specifications for your post-war planning. 


Betiac 


ERMADOR Electrical Manufacturing Company 
/ TH S119 SOUTH RIVERSIDE DRIVE-LOS ANGELES 22, CALIFORNIA 


Seven leaguer Ahead” 
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STOP THIS FIGHT! 





PRUNG OR BROKEN shafts, burned-out new “Guide to Wartime Care of Electric 

bearings, overload failure—are cases Motors” ... which takes a fresh look at 
of motor damage commonly caused by Misalignment and the 8 other main enemies 
Misalignment. And the damage can occur of motor life! 
in drive or driven machine, too. For when Over 100,000 copies of this valuable new 
these elements are assembled im. Incorrect ook are already in use by armed forces and 
geometry, bending, breaking or excessive industry. Applies to all makes—contains no 
Wear must result. Something has to “give! advertising. Send for your free copy. 


Picture above is from -Allis-Chalmers’ Auuis-CHALMERS, MILwAvKEE 1, WIs. 
A-1652 


ALLIS-CHALMERS MOTORS 


When you do need new motors, look 


th 


—— — 
WE WORK FOR ) S 


into the strength, solidity and all-around 
protection of the new ‘Safety Circle’ — 
protected top, sides, ends and bottom. 
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EVERY TYPE, EVERY SIZE, FOR 
2 EVERY MACHINE APPLICATION 


® 1. D-C DRUM SWITCH 


; For use with reversible or 
{ - : “a nonreversible d-c motors. 
. — 8 : Recommended where fre- 


quent motor-starting, stop- 
DEPENDABLE 





ping, and speed adjustment 
; j fe. are necessary. 

















4 2. A-C CAM-TYPE DRUM SWITCH 
ATTRACTIVE | eee 
: = 7 cranes, cists, machine 
IN APPEARANCE EM ore. Then drum ewhches 
ellis, 16 | aa 

We “ motors. 
>END WITH eu | i 3 A-C REVERSING DRUM 


Designed for severe duty 
controlling large wound- 
rotor induction motors 
oP which operate cranes, 
hoists, bending rolls, etc. 


MODERN 
MACHINES 





— hicy 4. MOTOR-OPERATED, A-C 
oni tides § DRUM SWITCH 


. For secondary control of 
Ty it A wound-rotor motors that 








wt Bo have three-phase second- 
| - BREESE = aries. Designed for either 
~ 3 S al “ie ad remote operation, or as 
c— 4 oitin \ an automatic control when 
a aig used with a pilot-circuit 
i a2 device. 
nena . 7 ae = a 5. DRUM SWITCH FOR SMALL 
wee” | [2 ots. A-C MOTORS 
ae OT Recommended for starting 
eet fs t & or reversing small wound- 
“eageme — x rotor motors—provides de- 
ia” oR & pendable operation. 
NAME YOUR APPLICATION 
Whether manual or magnetic 





va 7. is controls are needed, our engi- 

we ™ ‘ * io neers are at your service and 
" will be glad to assist you in 
selecting the correct starter for 
your application. Get in touch 
with your local G-E office, or 
er ee write to us directly. General 
‘ PS Electric Company, Schenectady 

all the BONDS you can —and keep all you buy 5, N. Y. 


VERAL ( ELECTRIC 


676-188-8910 
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Correct placing of FARADAY SIGNALS 


One Large Signal At Center 
BELLS IN ALL SIZES 


Single stroke and vibrating bells in all sizes are 
included in the complete Faraday line, to help 


at you meet every demand. 


CORRECT CORRECT 


LOUDNESS LOS LOUDNESS 


Annoyance 


BUZZERS FOR EVERY PURPOSE 
There is a Faraday Buzzer for every need, in- 
cluding both conventional and Uni-Pact models, 


WRONG WAY—TOO LOUD OR TOO WEAK 


T I I 


Three Medium Signals Evenly Distributed HORNS “AND KODAIRES 
Whether your customer needs horns or Ko- 


daires, in standard or Uni-Pact models, Y ben will 
find exactly what he wants in the Faraday line, 


CORRECT LOUDNESS THROUGHOUT 


SIRENS ANNUNCIATORS 


Faraday Sirens em- Faraday annunciators 
body many exclusive meet all industrial 
advantages, operate and institutional re- 
dependably and eco- quirements, 
nomically. 


RIGHT WAY— SOUND EVENLY SPACED 


Small units evenly spaced throughout the building form a more effective “% a0 x 
signal system than one loud unit which deafens nearby workers, yet is 


too weak for those farther away. This is only one of many facts clearly sions Wasleiblaie 
. . . P 
set forth in the new Faraday Catalog, to help you build more business. | ,. ., day Push Buttons in many styles are de 
Master these facts now. Know the complete Faraday line. Place your- | signed to help you get all types of indus 
self in a position to get your full share of the business when thou- | 494 home gece AE 
: . : K 
sands of signal systems are re-planned at the time of reconversion. | 1, .. 1 ioct development in code signalling is 


h imchasteie’e taal: 
WRITE TODAY FOR CATALOG EC-61 ee eee 


FARADAY ELECTRIC CORPORATION 


A CONSOLIDATION OF SCHWARZE ELECTRIC CO. AND STANLEY & PATTERSON 


11 South La Salle Street, Chicago 3, Illinois 
PLANTS AT ADRIAN, MICHIGAN AND BOSTON « IN CANADA, BURLEC LIMITED, TORONTO 
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16000000 GE ballasts have been installed 


since [938 ... 99.5 percent are still going strong 


> 
7 


etm 
ee 


fa No 





FLUORESCENT-FIXTURE MANUFACTURERS: 


G-E ballasts are a powerful sales feature to 
add to your product. 





FLUORESCENT-FIXTURE BUYERS: 


Ballasts are an important component. Specify G-E 
—to help assure good performance, negligible 
maintenance, and long life of your fluorescent 





installations. 








ERE’S a recent report from a Midwestern bomber 

plant: “The 12,000 G-E ballasts 'we installed in 

1942 have been operating round-the-clock ever since. 

To date. there have been only six electrical failures.’’ A 
performance record 99.99 per cent perfect! 


This experience is not unique. Even the over-all operat- 
ing record of G-E ballasts—which are now powering. 
more than a billion watts of fluorescent lighting in 
America’s war plants—is better than 99.5 per cent per- 
fect. 


Other outstanding features of G-E ballasts are: quiet operation — 
assured by an unusually close fit between core and coils and a 
rigid clamping structure; cool operation—assured by use of 
low-loss materials, and a special insulating compound that 
rapidly dissipates heat; matched characteristics— matched with 
the lamps they are to operate to assure rated lamp life and rated 
light output; adaptability—convenient dimensions that permit 
a standard-width wiring channel for practically all fixtures, thus 
helping fixture manufacturers reduce cost and simplify their 
parts inventory. 


For information on our complete line, ask for our newly revised 
catalog (No. GEA-3293F). General Electric Co., Schenectady 
5, New York. 


Buy all the BONDS you can 
—and keep all you buy 
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A v , . : 
When this happens . . . as it does every day in busy 
office buildings . . . will there be costly delays and 
confusion in re-connecting telephone, communica- 
tions, and light and power services to desks? Not if 
you install “Pancake” .. . the Wiremold Overfloor 
Wiring Systems designed for just this purpose. 


PANCAKE SOLVES THE WIRING PROBLEM 





































“Pancake” Overfloor Wiring Systems ... “flat as a pancake; 
strong as a bridge” . . . are available in two sizes, No. 1500 
with a capacity of 4 No. 12 and No. 2600 with a capacity of 
2 26-pair telephone cables. Together, these two sizes of raceway 
and their fittings permit complete, efficient, and speedy layout 26177 


of wiring for all telephone or power and light service needs showing Cut-out aed 
in offices. Later additions, extensions, changes are made with fer moulding Pen owas ond 


















time- and cost-saving facility. 


AND HERE 1S HOW IT IS DONE 





Base of “Pancake” Raceways provided with screw knockouts 
for easy installation. Slip-joint connections to fittings insure 
electrical bonding. Wiring is laid in and cover sections snapped 
on to complete installation. Raceways and Fittings are designed 
to meet telephone company requirements. 


1524 Tele Write us today for bulletins describing installation and use in 
phone Outlet detail. The Wiremold Company, Hartford 10, Conn. 


4 


1542B Recept- 1542D Junct>  2642D Junch  29642H Tele- 2617 Tele- 
ocle Bose lon Box jon Box phone Outlet phone Elbow 











ELECTRICAL 
CONTRACTORS 


Business publications 
like these, with aggregate 
circulation of over 240,000 
monthly among your pros- 

ts and customers, Carry 

iremold advertising mes- 
sages designed to HELP 
YOU BUILD BUSINESS. 
Tie in with this aggressive 
promotion program 








” 7 Electrical Contracting, May 1945 | Electr: 











* 


Distributed by 
INSULATION MANUFACTURERS INSULATION & WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 


Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U. S. A. 
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A Brand New Tape 


with 


A New Brand Name 
































~ Pee 


> Here's new ae of the old saying oat ‘there's always 


room at the top.” It is of day-to-day value fo everyone yf. 
rc eingy eee ee oa who uses friction tape. 
Te ‘ 
Super-stik is definitely a super tape. Its greater adhesive L 


and tacky properties are immediately evident when you 
pull it off the roll—you quickly see that it sticks to the job 


because it sticks to itself. Yet, it’s clean and doesn't stick 
A Postwar Product 


That's Ready Now! 


Each 75-ft, roll individu- 
ally wrapped and sealed 
in cellophane. Packed 10 


rolls to the can. oped from an entirely new laboratory formula. % 


to the hands. . .. High tensile—doesn’t ravel, peel, curl or 


unwind—sticks to the end. 


TRY Super-stik—the Mintert calender-process tape, devel- 





SUPERIOR INSULATING TAPE CO. e ST. LOUIS, MO., U.S.A. 
Established 1923 


Juper-stik @ 


sit fo FRICTION TAPE 


SLATING TAPE CO.S 
ee 





$-750 


Obtainable only from factory authorized electrical wholesalers 
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AIR-FLOW TESTS OF 7//CLAD MOTORS 


REG. US. PAT. OFF. 


LEAD TO PROTECTION FROM OVERHEATING 


Before new types or sizes of Tri-Clad 
motors are approved for production, plenum 
chamber tests are conducted on the ventilat- 
ing systems of sample models. These measure- 
ments serve as a check on previous calcula- 
tions of the volume and velocity of air 
through the motor under different conditions. 
Other tests under load within enclosures and 
at abnormal ambient temperatures are also 
made. If your motors must be confined in 
stuffy spots, G.E. can help you make the 
right choice to beat the heat. General Electric 
Company, Schenectady 5, N. Y. 


Plenum chamber test of Tri-Clad motor ventilation at G-E motor factory. 


TRI CLAD 
GENERAL & ELECTRIC — morors 


Buy all the BONDS you can—and keep all you buy 
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With Permaflector “light engineered” Fluorescent and Incandescent equip- 
ment unusual effects in modern lighting are easily achieved. 

Permaflectors offer electrical contractors, consulting engineers and 
architects endless possibilities in distinctive, functional lighting. The com- 
plete versatility of Permaflectors lend themselves to every creative lighting 
application. 

But Permaflectors offer even more. Precision craftsmanship and simple 
construction assure quick, easy installation. Sound engineering allows ready 
access to all parts for easy maintenance. And most important—scientific 
design insures maximum lighting efficiency. 

Thousands of outstanding installations throughout the United States are 
practical examples of the confidence placed in the Permaflector name. When 
you want better lighting, specify Permaflectors, These units are equally 
adaptable to new construction and modernization. 

Full information on the complete line is yours for the asking. Write for 


Catalog EC-1. 


Pittsburgh Reflector Company 


OLIVER BUILDING - PITTSBURGH 22, PA. 


“isbureh ” 
i Manufacturers of Permaflector Lighting Equipment dis- 


LOL ay tributed by better electrical wholesalers everywhere. 
Permaflector 


PERMAFLECTORS - SPOTLIGHTS - FLOODLIGHTS - WIRING DEVICES - FLUORESCENT EQUIPMENT 


14 


The new Luminaire No. A-4440. Satin 
finished, fluted-glass side panels 
all-steel reflector chassis fully- 
hinged louver bottom. 
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PREVENT COSTLY SHUTDOWNS! 





IDEAL RESURFACERS 


Keep Motors and Generators 
“On the Job” Without Dismantling 


To motors and generators that are working over- 
‘time preventive and corrective maintenance are 
more important than ever. IDEAL Resurfacers quickly 
restore your war-weary machinery to “tip-top” con- 
dition while it is on the job! Use Ideal’s complete line 
of Motor Maintenance Equipment to overhaul and 
repair your hard-to-replace motors without taking 
them out of service. 


This EAL line of money-saving equipment includes 
100 Products serving more than 40,000 customers 
through 200 Eat Service Engineers. Stocks carried 
at the factory, in warehouses and with wholesalers 
in all principal cities. 

Ask for the FREE 88-page IDEAL 

Motor Maintenance Handbook 


IDEALSyame 


Branch offices in Principal Cities + Consult your local Telephone Book 
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Helping ELECTRICITY Serve America Better 


MOTOR MAINTENANCE EQUIPMENT 
Prevents Shutdowns 


IDEAL PRECISION 
GRINDERS 
Use them to restore surfaces 
that are badly scored and out- 
of-round. Mount on motor 
frame—no dismantling is 
necessary. 


IDEAL MICA 
UNDERCUTTERS 


Undercut hardest mica with- 
out removing armature. 
5 models. 


IDEAL COIL WINDERS 


Assure uniformly wound, per- 
fect coils—feed is infinitely 
variable-from 90 to 500 RPM. 
Automatic counter accurately 
shows number of turns. Out- 
put torque 350 to 60-inch Ibs. 
depending upon speed. 


PROMPT DELIVERY 













































Heres how to get your 


MERSON-ELECTRIC FAN¢ 
Keady for Summer 


—— RS ORES KY ge 














Don’t wait, check your fans now so 
they will be ready when you need 
them. 


2 Examine the oscillating cord, also 
the extension cord and plug. Don’t 
start the fan season with badly worn 
cords or loose-fitting plugs. 


- Use a soft brush to remove the dirt 
from the air vents in the motor cove 
ers. Clean the fans thoroughly. Oil with 
medium-weight mineral oil, grade SAE 
10 or 20. Spin the blades a few times 
by hand to be certain that they operate 
freely and do not strike the guard. 


If your fans fail to start or if there 
is any unusual noise or vibration, 
due to worn parts or faulty electrical 
connections, and you are not equipped 


to effect repairs, take the fans to your 
Emerson-Electric Authorized Service 
Station, dealer or electrical repair shop 
to determine whether or not fans can be 
repaired. (Generally if your Emerson- 
Electric Fans are not more than 20 years 
old, parts are available.) 


Don’t attempt to repair your fans 
while they are connected. 


Don’t permit paper, cloth or other 
objects to strike the blades while 
the fan is in operation. 


If you write in regard to repair 

parts, address your inquiry to St. 
Louis and be certain to give all informa- 
tion stamped on the fan nameplate. List 
of authorized‘ Emerson-Electric Service 
Stations will be sent on request. 


THE EMERSON ELECTRIC MANUFACTURING CO. e ST. LOUIS 3, MO. 


Branches: New York * Chicago ¢ Detroit « Los Angeles * Davenport 





If you're lucky enough fo own Emerson-Electric Fans, give 
them the slight care they require and they'll see you through ‘til 
Victory—and many added years of service. 





Emerson-Electric Fans with the 
5-year factory-to-user guar- 
antee are nationally known 
as the long-life fans, Many 
Emerson-Electric Fans with 20 
and more years of service 
are still going strong. 















5 
EMERSON £25 ELEC 
MOTORS: aus —S — "ee APPLIANCES 
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LEADE Pye 


ELECTRIC MEG © 











a fluorescen; 


Designed for offices, ¢t f 
Street to Broadwpy. . 1424 || 
The Leader G 





if individual or in continuous run, flush mounted or hung Now / 
’ 


from stems and canopies. 
Distributed only through the better electrical whole- 
There is a Lead tati 
salers, ere is * ie voueiailes ative 


Leader Electric 


6127 North Broadway, Chicago 40, Illinois 


West Coast Factory: 
2040 Livingston. Street « Oakland 6, California 
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LAU Blowers 


In the Lau Blower Company’s modern 
all-ground-floor plant, Lau blowers and 
fans are produced. in large quantity by 
straight-line automobile assembly meth- 
ods. All blower and fan parts, except mo- 
tors and belts, are produced under one 
roof and flow smoothly to experienced 
assemblers. And, as in the automotive and 
refrigeration industries, savings effected 
are passed on to you, the customer. Mass 
production offers many other advantages. 

All parts are per- 

fectly matched 

for maximum per- 

formance and are 


consistently uniform. Thus it is possible 
for you to compete on a quality, labor, 
and price basis against the entire field, 
and particularly against parts assemblers. 
Your own labor used to assemble blow- 
ers and fans can be used much more profit- 
ably in the-production of equipment that 
you normally are set up to build. 


Practically all Lau products being manufactured today 
are going to war. A small percentage of our output 
is going for civilian use on priority. We can make 
reasonably prompt delivery on orders with proper 
priority. If you are now in the market or expect in 
the near future to be in the market for blowers or 
fans, send us your name and address for latest infor- 
mation about Lau product development, manufactur- 
ing restrictions, government regulations, and so on. 


and Fans are MASS PRODUCED 


if 


Package Units — 


Blower Ass 


Blower Wh 


BLOWER COMPAN 
DAYTON 7, OHIO, USF 
WORLD’S LARGEST MANUFACTURER OF FURNACE BLOWERS 


Engineers ond fabricators of general Air Handling Equipment ¢ Single Inlet and Double Inlet Blowers © Propeller Fans © A 
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And here's how you make real savings when you use Master 
Gearhead Motors. Both the motor and gear reduction are built 
as an integral construction, so you have only one unit to order and 






















selecting the tight equipment, and the time and expense in your 
purchasing, receiving, and invoicing departments. You save 


money ... it’s manpower! . 

But one of the. most important meri is eedlit overlooked. 
_ When you buya gearhead motor, of say 2 horsepower size, both 
2 the motor and gear reduction are designed for 2 horsepower load. 
‘However, when other types of speed reduction equipment are 
- used, too often you must purchase oversize oT reducing parts 
= that will transmit possibly as high as 5 horsepower, because 
intermediate sizes are not made. : | 
zs Yes a penny saved is better than a penny earned ... it’s bonus 
money. And speaking of bonuses, you get a real one in the wide 
flexibility of gearhead motors made by Master. Motors. in any 
size from 100 downt 01/10 horsepower in all cycles, phases, and 
.in peers splash-proof, eee. and explosion 










frequencies . oo 


nd over a gear reduction: range up ta Eky] 
: of ane can By built ee into a — 


10 HP 37 RPM 
explosion-proof 
gearhead motor on 
magnetic separator 
for removing tramp 
iron from coal, 


handle. You reduce to one third or one quarter your own time for 


_ greatly in handling and mounting time. Today time is more than 






penny 
saved 


isa 


- earned 
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was created 
by planning around 


THIS Lighting » 


This beautiful — and practicable —interior grew from the lighting. 


It grew easily, because versatile Miller Fluorescent Troffer lighting sys- 
tems are engineered to simplify planning and to simplify construction. 
It grew beautiful, because Miller Fluorescent Troffer lighting systems 
are esthetically sound. It grew useful, because they are one of the out- 
standing lighting achievements of our time. 


MILLER FLUORESCENT TROFFER LIGHTING SYSTEMS 



































ASI 
e e e & (J 
for stores, schools, offices, factories and public buildings 
OTHER MILLER TROFFER Stons 
are readily installed as single units, blocks, geometric patterns or light- FEATURES: 
strips “by the mile.” They harmonize with interiors and even suggest @ Supports from struc- circu 
themes for the entire building. There is a wide choice of glass or plastic tural ceiling cut 50 to stean 
lenses, plates, and metal or plastic grilles. A choice designed to meet 75%. | 
specific lighting requirements. @ Conduit and conduit en 
fitting costs reduced (196 
The Miller patented bracket ends laborious fitting of recessed lighting up to 80%. 
systems into hung ceilings. Now, these brackets are mounted from the @ Wiring costs reduced 
structural ceiling and support both the hung ceiling and the Troffer | up to 50%. 
lighting system. @ Permanent operation 
and maintenance 
Miller distributors and field engineers are conveniently located economies. 














fo serve you. 






THE MILLER COMPANY e MERIDEN, CONNECTICUT 












«ILLUMINATING DIVISION OIL GOODS DIVISION ROLLING MILL DIVISION 
Fluorescent, Incandescent Domestic Oil Burners Phosphor Bronze ond Brass 
Mercury Lighting Equipment ond Liquid Fuel Devices in Sheets, Strips and Rolls 






WAR CONTRACTS DIVISION 
War Materiel 
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Where Heat, Flame, Oil, Moisture, Grease and 
Corrosive Vapors will be encountered — — 


Use vations ELECTRIC ASBESTOS AND 
ASBESTOS-VARNISHED CAMBRIG WIRES AND CABLES 


For temperatures high aie 
. cai i ig than permissible limits for asbestos-varnished cambri d 
, n (thermoplastic) and F ric and asbestos— 
) and varnished cambric (thermoplastic) insulated wires and cables ae ime 
. mpiete 


insulations, we recomm i 
end National Electric asbestos, engineering data and literat 
iterature sent on request 


ALL ASBESTOS WIRE AND CABLE 


Sizes No. 1BAWG to 1,000,000 CM.—For wiring 
theostats, stoves, switchboards and electrical equip- 
ment exposed to heat or fire hazard. Also for general 
open wiring in hot locations. 300 and 600 volt 
ratings. Max. operating temperatures 200°C (392°F) 


and 125°C (257°F) respectively. 


ASBESTOS-VARNISHED CAMBRIC CABLE 


Sizes No. 1SAWG to 1,000,000 CM.—For power 
circuits and general hot spot wiring in boiler rooms, 
steam tunnels, etc. 600 to 8000 volt ratings. Max. 
operating temperatures 110°C (230°F) and 91°C 


(196°F) respectively. 
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Loadewhip 


DEVELOPS THE TOOLS OF VICTORY 


.s* When Pacific strategy called for super long- 
range bombers... aircraft engineers solved the problem 
~ with the Superfortress! Industry, too, has needed many spe- 
cialized tools for its part in the war. For pipe threading, highly 
advanced tools developed by TOLEDO were ready at the earliest call 
of defense. Through its program of constantly thinking ahead in re- 
search, engineering and manufacturing for nearly half a century... 
TOLEDO has pioneered many basic improvements in pipe tools. In the 
' future as in the past, TOLEDO Leadership will continue delivering better 
Pipe Tools for every job! 


2 ~<= 


TOLEDO Pvoucered 
THIS EASY THREADING WAY! 


Unbeatable performance results from the TOLEDO receding die 
principle—which produces the smoothest, most perfect threads 
with the least effort! The die segments lie loose in their slots, the 
rear ends resting against the tapering surface of hardened steel 
taper pins or tapered steps. As the thread is cut the dies recede, 
producing a smooth, full tapered thread that assures tight, leak- 
proof joints. Another reason for better performance 
with Toledo Tools! The Toledo Pipe Threading 
Machine Co., Toledo, Ohio. New York Office, 
No. 2 Rector St. Bldg. 


Boeing B-29 Superfortress 


No. 1A Ratchet 
1°to2" Threader 
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THIS 1S 1 SQ. FT. OF 
Q-FLOOR 
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Q-FLOORS 


Dead or alive—in the floor’s ability to promote increased use - 
electricity and electrical servicing. 
Robertson Q-Floors are steel cells six inches apart, connected 


by crossover raceways. Every six-inch area of the floor invites 


the user to call for another electrical outlet. 

Each time any one wants to move partitions, machinery, equip- 
ment he has to think of where his electrical outlets are. With 
Q-Floors, he calls for an electrician and tells him where his outlets 
ought to be. Q-Floors make it possible to change outlet locations 
every time working conditions change. That promotes continuous 
electrical servicing. 

Any building with Q-Floors has its emphasis on more electricity 
and more frequent change to keep electrically modern. 











FOR TROUBLE-FREE, PORCELAIN CUP SWITCHES..,, 









USE THE BRYANT 


HEAVY DUTY 


3971 LINE 


Sturdy switch mechanism 
stands up under hard use and 
provides long, trouble-free 















Substantial yoke is insulated 
from mechanism and has in- 
tegral plaster ears for flush 
alignment on wall. 







“T” rated at 20 amperes—125 volts, the 
Bryant 3971 heavy-duty switch is built to 


Heavy gauge contacts wilh 


carry the rated loads of industrial require- adequate terminal screws pt 
vide maximum performance. 


ments. Small and compact, its shallow design 
permits easy installation. In addition to reg- 


ular types, this switch is available with special 








handles and features for all industrial ap- 


plications. 








SUPERIOR 
WIRING DEVICES 








Heat resistant, gray porcels# 
cup encloses and protects # 
mechanism. Thick walls # 
stress points assure durability: 
Fiber cover keeps dust ot 





ELECTRIC AND MANUFACTURING © 
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= And YOUR chances of finding a roll 
of GOLD SEAL Tape that’s under par are even less! 


a 















~ 
a ee 
ie as ae 


RAR as Jenkins Bros. NOT A CHANCE of finding a roll of Gold Seal Tape that’s 


ane also make 
Za Diamond under par... that ravels, or peels, or smears your hands, or 
ea. riction 


* and Rubber doesn’t stick to the job! 


so 


one peck oe That’s because Jenkins controls processing of Gold Seal 

Specificae Tape scientifically. Each batch of compound is laboratory 

. pasa checked. The tensile strength of each bolt of base fabric is 
4 


tested. Every step in production is rigidly supervised. 


Finally each roll of Jenkins Gold Seal Tape is snugly 
wrapped in cellophane, sealed and sturdily boxed. So when it 
( reaches you, it’s sure to be as fresh as the day it left the factory! 
ec Jenkins Bros., Rubber Div., 80 White St., New York 13. 


FRICTION and RUBBER TAPES 
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RIBAID® ) (PIPE CUTTING } 


with 


No. IR Poster ji hot 
Die Stock ®,- = i 


Thin Blade 
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@That unusual thin-blade wheel knifes 
right through pipe or conduit quickly, 
easily and practically without burr— 
because it’s made of tool-steel, coined 
: ’ ; from heavy sheet, heat-treated and 
@ Compare this Ritaip with any poster diestockon assembled in its solid hub. In the 
the market and see how it gives you better thread- warp-proof malleable heavy-duty cut- 
ing service for your money. Direct action, handle _ ter frame it always cuts true, saves 
to head to chasers, prevents cock-wobble: result— you time and effort. Made in 5 sizes 
less work, smoother threads. Workholder is quick for pipe to 6". Order from your Sup- 
and fool-proof, no bushings to bother with. Alloy or Ply House—we're doing our best to 
high-speed steel chaser dies for 1",114", 1/2"and 2". supply everybody. 

A rugged steel-and-malleable tool you'll like, includ- 





ing the price! Ask for the reitai> 1R at your Supply eS a Efe. cca de take [> 
House — demand exceeds supply, but keep asking. places, cuts quickly with quarter turn. 











Millions of RIFAID The Ridge Tool Company 


Tools in use WORK-SAVER PIPE TOOLS fea nim | z 





! leetrical 
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FSWRC OUTD@OR WEATH- 

ERPRQO RECEPTACLE FB SERVICE CABLE 
G for exterior outlets HEAD For vertical con- 

‘or power tools. Hinged cover duit. Cadmium plated. 

for protection against rain. For Supplied in 2, 3 or 4 

pa Standard flush type recep- openings. Watertight. 

acie. 


LIGHT for 344” an@ 4” octagon or 

4” sq. outlet boxes. Furnished with 

globe and without—pr with—guard ‘ 

for protected interigr farm build- Type L INSULATOR COVER. 
ing lighting. Sturdy, composition with five hole 
“knockouts” for 2", 34”, 1” or 14” 
fittings. Shatter-resistant and highly 
efficient insulation. 


VFCA eeuning OR WALL 





FYL YARD LIGHT complete 
wt 2 Salt Pio ac 
: ' : . cast iron ure cap. 

OUTDOOR WEATH- i SEEN. . a es or GNF wall flange and 12” 

F eearoe Neus. . oF Fai — enamel reflector. a poreeneteny 

Heavy GF POSITIVE GROUND CLAMP. weatherproof, outdoor light o 

“a Standard toggle = with exclusive patented safety features . great efficiency. 

for solderless ‘‘V’’ shape clamps for 
Nos. 4, 6 or 8 bare or insulated wire. 


These are only a few of the complete line of Killark Fittings 
for farm use. With almost 6,000,000 farms unwired, the non- 
shatterable Killark Line for Rural Electrification qualifies you 
for your share of sales in your rural community. Don't overlook 


a single unit of the complete Killark Line—wrife for literature 
ro 4 on Killark Rural Electrification Fittings now. 


ices and Warehouses: Atlanta, Baltimore, Boston, Chicago, Denver, 
Co ans New York, Philadelphia, Pittsburgh, San Francisco, Seattle, Vandeventer & Easton Aves. 


Utica. SAINT LOUIS 13, MO. 


Offices: Cincinnatti, Cleveland, Dallas, Detroit, Kansas City, Minneapolis. 
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ooo hAS another 
controlled 
quality 


feature of 


CENTRAL 


RIGID STEEL 


CONDUIT , 
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SPA 


Division of The Na. onal Supply Company 


General Sales Office: Grant Building, Pittsburgh 30, Pa. 
District Offices and Sales Representatives in Principal Cities 


S. 
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Floodlighting is one of the best forms of protection for 

property and production. That's why it is widely used 

that's “i men who buy floodlighting are interested in know- 

ing how they can be sure at all times that it will not fail. You 

have the answer for them—it is SANGAMO TIME SWITCHES. It 

means an extra installation for you so why not suggest this time- 

proved Automatic Control to those who now have floodlighting 
as well as to prospects for floodlighting. 


SANGAMO TIME SWITCHES are the assurance of correct “on” 
and off” times—users take no chances with the human element. 


Our catalog tells about installations—range of application—con- 
Struction—and complete line of types. 














® There are types to meet every protec- 
tive lighting control need. The complete 
line includes Astronomic Dial, Synchronous 
Carry-Over, and Outdoor Time Switches. 
Form VSWZ Astronomic Dial Time Switch 
is shown above. Current interruptions up 
to 10 hours will not stop it nor affect its 
“on“ and “off’’ settings. 


WHERE THERE 1S A NEED FOR FLOODLIGHTING---THERE’S A SALE FOR AUTOMATIG GONTROL--- 


SANGAMO ELECTRIC COMPANY iiv'wors 
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PROTECTION WITH ECONOMY 


Wise buyers have protected their circuits 
and installations with ECONOMY ever since 1911. 
Not only has ECONOMY pioneered in fuseinvention 
and development, but has constantly improved the 
quality, performance and dependability of ECONOMY 
Fuses and ‘‘Drop Out’ Renewal Links. 

Available from stock in both ferrule and knife 
blade types. 


OTHER TIME-TESTED ELECTRICAL FUSES 
Arkless ... Clearsite...Eco Midget... Arkless Midget 


SOLD THROUGH JOBBERS EXCLUSIVELY 
SINCE 1911: First to be approved by 
Underwriters Laboratories, Inc. 


Time-Tested e Reliable e Safe 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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LLINOITIS 


PORCELAIN WIREHOLDER 
INSULATORS 


HOUSE SERVICE 
ONNECTIONS.. 


@ When you use Wireholder Insulators with 
the name “ILLINOIS” you are backing up 
your work with the right quality for the job. 


All corners are rounded to prevent injury 
to the insulation of the wires. The screws 
have deep, sharp threads for easy installation. 
The screws are fastened into the insulators with 
non-shrinking metal alloy. The all-steel screws 
are hot galvanized by a special process to insure 
a smooth, even coating. Will not cause rust streaks on 
the sides of buildings. These dry process wireholders are 
made in sufficient styles and sizes to meet all require- 
ments. Wet process porcelain supplied on special order. 


OUTLET BOXES ALL-PORCELAIN 
, Pa OILLINOIS SYSTEMS for 


outstanding, adequate ana 


modern wiring jobs 


as 
“e 


SWITCH BOXES 


Insure greater safety in wiring and the elimina- 

tion of all grounding hazards. Made of the 

best — of white porcelain. Metal inserts 

are placed in two holes of the switch boxes 

for receiving screws of standard switches, plug 

outlets, etc. Knockouts for single wires, also 
for cables. Specify and use them. 


Glazed and unglazed styles 

conforming to all existing 

standards of dimensions, spac- 

ing, position of knockout 

holes, and mounting screws, 

High mechanical and electri- 
cal efficiency. 


oa 


Bull Dag 
KNOBS 


Cement coated — extra 
—_ nail—genuine leather 
washer — code standard. 
They don't chip when driven 
in and they do stay in place 
and have a firm grio. Avail- 
able in a wide variety of 
heights, diameters, holes, 
and grooves. 


STANDARD TUBES: 


In sizes '/2 to 48 inches long, 5/16 to 3 inch diameter 

in follow ng types; unglazed, glazed, split, floor, 

split floor, headless, curved end, crossover split, and 

crossover. Diameters all —— both inside and 
outside. 


ILLINOIS ELECTRIC PORCELAIN COMPANY Macoms, Dias 
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for Postwar Industrial Applications 


Postwar competition will be so keen that all industries 
must watch costs more closely than ever before. In power 
distribution, particularly, direct and indirect economies 
will be sought. Anticipating this trend, the new AmerTran 
Distribution Transformers are designed to provide more 
Value per dollar. They represent the ultimate in long 
ttouble-free life and high efficiency. 


With minimum installation, operation and maintenance 
Ssts, AmerTran Distribution Transformers embody the 


Quality workmanship, ruggedness and precision that have 


distinguished AmerTran. products for more than 40 years. 














LOOK FOR THESE ADVANTAGES 
IN THE COMING AMERTRAN 
DISTRIBUTION TRANSFORMERS 


LOWER EXCITING CURRENT 
SMALLER SIZE LIGHTER WEIGHT 
INCREASED OVERLOAD CAPACITY 
IMPROVED TANK CONSTRUCTION 
COORDINATED INSULATION 
IMPROVED REGULATION 
NEW TERMINAL FACILITIES 


Pioneer Manufacturers of Transformers, Reactors and 
Rectifiers for Electronics and Power Transmission 


ous TE AMERICAN TRANSFORMER COMPANY, 178 Emmet St., Newark 5, N.J. 


vy 1984 iH Contracting, May.1948 











Style UBN (Unarmored Bare Neutral) 

Light in weight and low in cost, this cable can carry the 
circuit in an unbroken line from the pole to the meter 
or entrance switch without the necessity of using a rigid 
conduit. The large number of wires in the concentric 
bare neutral make the cable diversion-proof. 


Type USE (Armortite Underground Service 
Cable) 

This low cost non-metallic protected cable for under- 
ground entrances is unaffected by ordinary moisture and 
acid encountered when buried directly in the ground. It 
withstands fough handling, kinking and bending even 
at low temperatures. 












Style ABN (Armored Bare Neutral) 

The galvanized steel armor tape between the concen- 
tric neutral conductor and the outer coverings gives 
additional protection against injury and current diver- 
sion. The cable is strapped to the building without the 
use of rigid conduit. 


As soon as new appliances can be released for 
household and business use, many old buildings 
will need increased wiring facilities. All new 
houses will be designed with a greater number of 
electric autlets than were ever needed in the past. 


Prepare for these changes by using a Hazard serv- 
ice entrance cable of adequate size. Their appli- 
cation and construction details are available in 
Bulletin No. 538. Hazard Insulated Wire Works, 
Division of The Okonite Company, Wilkes-Barre, 
Pennsylvania. 


insulated wires and cables 
for every electrical use 
Electrical Contracting, May 1945 Electr 
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HELPS YOU 
SELL MORE PROFITABLE 
WIRING JOBS 













This illustration of a modern utility room, with its 
heating unit, Precipitron air-cleaner, cooling unit, 
home freezer, work shop and ample lighting 
shows your opportunities for selling more and 
better wiring. 








Mr. and Mrs. America want the many 
electrical servants, modern lighting and 
greater conveniences that make for Elec- 
trical Living in their postwar homes. 

They realize that, in order to enjoy the 
benefits of Electrical Living in their pres- 
ent or new homes, they must have Better 
Wiring . . . and this means more and 
heavier circuits, additional outlets, mod- 
ern circuit protection, highest quality 
wiring devices and workmanship. 

House wiring in the postwar home will 
require engineering and “know-how”. It 
will represent a larger number of dollars 
per housing unit. : 

To help you build real profits in house ‘i 
wiring contracts, three books are ayail- Wi h 
able as part of an extensive program. esting ouse 
“Electrical Living in 194X" will help you : 
sell better wiring to prospects. , The BETTER HOMES DEPARTMENT 
“Manual of Better Home Wiring’ is a 
compact guide, with wiring requirements. 
The new “Home Wiring Handbook” 
gives the complete details on Better Home 
Wiring. The ‘first two are free. The Hand- 
book costs $1.00. 

Get them from nearest Westinghouse 
distributor, or district office, or write 
to Westinghouse Electric & Mfg.:Co., 
P.O. Box 1017, Pittsburgh 30, Pa. j-91517 











HOME WIRING HANDBOOK 


This new 120-page Handbook gives 
complete wiring requirements for each 
of four popular price groups of homes 

. . contains many charts, diagrams, ' 
tables and suggested specifications. 
Price $1.00. Send for a copy today. 


| 
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Here the relative time- resistances of various braids 


of saturants and of insulations are tested against the 
destructive influence of ultra-violet light, high tempera 


tures, and simulated wind and rain. 











IN COVERINGS 


For every braid or wrapping : — 
constant Research- esting for 
all possible securities of service, 


General Cable’s research program recognizes no minor 
problems of conductors, insulations, or of coverings. The 
abrasion hazards in the winding of motor armatures, the 
longevity of pole line installations, the cutting down of 
friction in pulling-in building wires—all of these and a 
host of other problems are subjected to searching scrutiny. 
For the testing of the textile yarns as raw materials, at 
various stages of manufacture and in the finished product, 


specialized practice is employed, using the most sensitive 


equipment that engineering brains can devise. 


GENERAL CABLE 
CORPORATION 


Manufacturers of Bare and Insulated Wires and Cables 
for Every Electrical Purpose 











Smart st 





better lighting and 
ease of maintenance 


“Tgmorrow’s fixtures available today” is the 

way one lighting authority classifies the 

Smitucrart line . . . but many of our other 

So ee friends seem to think of them in terms of 

Ese == <q “Smart Styling Plus”. And it is the PLUS 
aes aR that particularly merits your attention. 


“ ree oe 

Dawn - F Ns. ) It is generally admitted that Smuitucrarr 
: »> > FixTURES are away out in front for Smart 
Styling — our designers have seen to that! 
But beautiful designs can get only just so far 
with you practical men in the industry .. 
you demand that they also have in abun- 
dance those PLUS features of simplicity of 
installation, ease of maintenance, and,above 

~ all, conformity to the very latest develop- 


ments in engineering practice. 


Smitucrart Fixtures are full of PLUS 
features. Each design typifies better lighting 


— nearly all are exponents of one-man in- 


stallation — and their engineered construc- 
tion guarantees the greatest ease of main- 
tenance. For “Smart Styling Plus” remem- 
ber it is the Smrtucrart Line. 

— — — = — = Our New Catalogue —- —~ — ~~" 
“SMART STYLING IN COMMERCIAL FIXTURES 


—~ — — — — is just coming off the press) — — ~~" 
GLAD TO SEND You A copy! 


Lb 


LIGHTING DIVISION 
CHELSEA 50, MASS. 
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| S7A-KON TERMINALS 
HANDY TO USE - HANDY TO BUY 
“"|To USE“ To Buy — 





. that! 
sofar | Lhe wireman simply inserts the wire into the T&B Sta-Kon Solderless Terminals are avail- 
barrel of the correct size Sta-Kon Solderless able in seven popular sizes for wires #22 
"Y*: | Terminal and installs it with a quick Sta-Kon through #1 in convenient small boxes at your 
abun- | tool. No solder. No fuss. nearby T&B Electrical Wholesaler. 
city of 
above These are the same T&B engineered Sta-Kon Terminals that today are 
svelop- buttoning up untold millions of miles of wires on U. S. and allied war 
planes, warships, submarines and fighting land equipment. 

PLUS They have been tried under the severest operating conditions and have 
yee been found to make perfect, permanent electrical and mechanical con- 
ighting nections. They are, of course, fully approved by the Underwriters 
an in- Laboratories. ; 
nstruc- 
" main- 
remem: 

Get a trial order in the sizes you use 

most from your Electrical Whole- 
wae saler. He is the sole source of distri- 
“URES” bution for genuine T@B Sta-Kon 
fue Terminals as well as all other T&B 

products. 





THE THOMAS « BETTS CO. 


incornPoRaTes 


manufacturers of electrical fittings since 1898 
ELIZABETH,1, NEW jJenseyv 5 
in Canade: Thomas & Betts Ltd. Montreal 











PF Matemarks Reg. U.S. Pat. Off. 


ny “4 Hectrical Contracting, May 1945 x 





ah 

































of WMI Uti, 
4. 






Wg 








jis Wul- ; 









aerators ‘an x Z tenn! mo ot are - “, 
YY Yi aN “Wits, ’ p wap ee 
Mls, Wl" ® fs d be 
YG Vttirtrrn, A] § ad Uj, ore ] a -_ h, Yj 
Yj 7 MA \ ™~ p if 
V; ge Sake (es tesa, S \ . . wee g ; 





jy: Wi Bass00f 
Ye < fd 


Z 
Y,. lll Os : wie ee eseitytete * voce 


Y Suan “tite j 08 s 9 te% . as 
Kies & ; $5 6 _ 2 ; ‘Es a an ae Se ; Z ‘ Yh Y//j4_// 5%. sys 
ee . 


Uy 


DO gr 


FARM WIRING WITH AUSTIN PRODUCTS 
INSURES A GOOD, SAFE AND PROFITABLE 
JOB FOR THE ELECTRICAL CONTRACTOR 


From the high line to the last outlet, you will find THE AUSTIN LINE the solution to every 
farm wiring problem. It is the complete line—Wires and Cables—Entrance Fittings—Outlet and 
Switch Boxes—Conduit and Cable Fittings—Service Connectors—Yard Lights and Switches— 
Hay Mound Lights—Poultry House Lighting Controls—Electric Fence Controls—Solder and 
Solderless Lugs—Rubber and Friction Tape—Bending Tools—Fish Tape—Reel Rollers. Check the following list for free 


WIRING BOXES AND FITTINGS literature on AUSTIN Farm Wir- 
ing Electrical Products: 




















CJ Outlet Boxes, Covers and Switch 
Boxes. 

C) Conduit and Cable Fittings. 

CJ Wires and Cables. 

1] Rigid Conduit and Electrical Me- 
tallic Tubing (Thin Wall Conduit). 

CL] Entrance Fittings and Grounding 


Devices. 





























Non-Metallic Sheathed Cable, Armored Cable, Rigid Conduit, Electric Metallic Tubing 
(Thin Wall: Conduit), Flexible Steel Conduit, Non-Metallic Flexible Tubing (Loom). C] Yard Lights. 


CL) Poultry House Timing Controls. 
C] Reel Roller. 

C) Electric Fence Controllers. 

LJ] Screw Drivers and Mallets. 

() Conduit and Cable Tools. 

LJ Solder and Solderless Lugs. 

L] Solderless Connectors. 














ENTRANCE FITTINGS AND GROUNDING DEVICES 























YARD LIGHTS, POULTRY HOUSE TIMING CONTROLS, REEL ROLLER, FENCE CONTROLLERS 


eed 
— 


a 
“> 


/ AUSTIN Products are sold 
exclusively through your 
Electrical Wholesaler. 
FENCE CONTROLLER 


THE M. B. AUSTIN COMPANY 


108-116 So. DESPLAINES ST. CHICAGO 6, ILL. 
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USE RCA SOUND SYSTEMS 
FOR ESSENTIAL TEACHING AID 


RCA Sound Systems provide simple and efficient means for instant 
distribution of radio programs, recordings and lectures to any or all rooms 
in the school...Sound Amplification in auditorium, lunchroom, assembly 
hall, gym or playground brings entertainment or instruction to a larger 
audience... Intercommunication Facilities place the school administrator, 
staff and faculty members in instant touch with each other. . Emergency 
Instructions, issued in case of fire or accident, may prevent injury or loss 
of life... Paging and Special Announcements over an RCA Sound System 
save time and effort. 


RCA Sound Systems, Centralized Radio and Intercommunication Facili- 
ties—for every school need. Design sound into your plans for new or 
remodeled structures. If you need assistance with your project, write 
Department 70-138B, Sound Equipment Section, Radio Corporation of 
America, Camden, New Jersey. An RCA Sound Specialist is at your disposal. 


RCA SOUND SYSTEMS 


RADIO CORPORATION OF AMERICA 











RCA SCHOOL SOUND EQUIPMENT 


Control console—con- 
tains radio, phonograph 
and microphone, 
control and selector 
switches. 





Speakers—wall-cabinet 
and flush-mounted 
type for inside use: 
horn-baffle type for 


outdoor use. 





Microphones — dy- 
namic and velocity 
types in either table or 
floor-stand mounting. 


Intercom units—for 
communication be- 
tween key persons 
or departments. 










16MM Sound Pro- 
jector for showing 
educational and 
entertainment films 
in classroom or 
auditorium. 
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RACO 


Don't let that question stump you. RACO is the trademark of RACO-All-Steel- 
Products. Any architect, builder or contractor can tell you that . . . for the approval 
of this complete line of switch boxes, outlet boxes, and fittings is nation-wide. 


WHAT THE RACO- ALL-STEEL- LINE MEANS TO YOU 


Raco means a clean line. No dirt, grease . . .no jagged edges. Always a smooth, glossy finish. 


Raco means a packaged line. Every Raco « All-Steel product, no matter the size or quantity, 
comes to you in an attractive carton. A carton that has readable index of product number, 
quantity and finish. 





Raco means a uniform line. Raco products are all made to the same exacting standards 
found in other precision products that All-Steel has been making for over 32 years. 


RacoeAll-Steel+Line is sold nationally through wholesalers only. It’s the quality line of 
dependable products. Look for the Raco trademark . . . the sign of better workmanship. 


iJ 


THE JAY-KAY (J-K) BOX 
Made for “BX” but with bushing plate removed, tt 
becomes a box for non-metallic cable. Supplied in 3%" 
and 4" diameters, Boxes only or assembled on bars; 
outside clamps allow more wiring room. Use this box 
now when connectors are scarce. 





— ALL-STEEL-EQUIP COMPANY, INC. For BX Cable 
For Non-Metallic Cable 600 Kensington Avenue, Aurora, Illinois 
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“SATISFACTORY IN EVERY WAY” says OHIO CHEMICAL COMPANY 


After two years of continuous service, the 65 Spero LVR Fluorescent Also Availabl 
Luminaires at the Ohio Chemical and Manufacturing Company offices in eer. 
Cleveland, some of which are shown above, are giving eminently satisfac- with 

tory service. Their efficient, glare-free lighting and low maintenance have 

paid dividends and have made this company a booster for Spero products INSTA-LITE 
and a good customer of the contractor who made the installation, You prong naps per 
can get these same results by specifying Spero LVR on your next 2 


commercial job. 


THE SPERO 4 PLANT STANDS BEHIND 
THE ELECTRICAL 
WHOLESALER 


In spite of shortages and 
restrictions, Spero has con- 


; tinued to > and sup- 

oe : ply customers its regular 

; ‘ lines as far as possible. Spero prod- 

3 1 — ucts are sold only through legiti- 


mate electrical wholesalers. 


SPERO 
LVR-448 


Masterpiece of Fluorescent Engineering, combining highest 
efficiency, modern design, minimum glare and low mainte- 
nance. Light from the four 40W tubes is shielded by evenly 
spaced egg-crate louvres. Made for stem or flush mounting, 
individually or continuous. Louvres are hinged and detachable 
for easy servicing of lamps and cleaning. Write for bulletin. 


THE SPERO ELECTRIC CORPORATION 


18222 Lhe eee AVE, 
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is your electrical reference. It is 
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ion you need in 


your daily work—information that will 
answer almost any question about who 
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There is a Complete In- 
dex of all Electrical Man- 
ufacturers and all Trade 





There is @ Detailed Directory 
‘of all Electrical Products, and 


Who Manefactures Them. 
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Little drops of oil, 


Little bits of grease, 





Make your fans spin smoothly, 


AS Till the day of peace. 





There won’t be enough new fans this summer to meet 
the needs of the armed services, hospitals and 
essential war industries. Therefore, it’s important 


to check your fans and keep ’em running. 
te Ine 


bees To help your maintenance man do the simple 
things it takes to keep fans running, we'll send you 
an illustrated booklet on the maintenance and repair 
~e of Westinghouse fans. Write today. 


Westinghouse Electric & Manufacturing Com- 





pany, Springfield 2, Mass. Plants in 25 cities. 


Offices everywhere. ; Westinghouse 16-inch Pacemaker Fan 
—a limited number are available now 


, : on WPB authorization for essential 
Tune in John Charles Thomas, Sunday 2:30 EWT, N.B.C. hospital and industrial use. Ask your 


Hear Ted Malone, Mon. Tues. Wed. Evenings, Blue Network Westinghouse supplier. 


||| 2x7 Ge fo 4 Westinghouse 
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A job for seasoned executives—this 7th War 
Loan! Especially when we've got to make 2 war 
loans total just about as much as all 3 in 1944! 
Putting this over demands the combined and 
continued efforts of the “No. 1’ men of Ameri- 


can industry. 
















This means marshaling your plant drive to make 
every payday—from now ‘til June 30th—do its 
share toward the success of the 7th. Directing 
the drive is not enough. It's equally important 












to check to see that your directions are being 








carried out—intelligently! , / 4 


For example, has every employee had: 
1 an opportunity to see the new Treasury film, | WAR L OAN 


"Mr. and Mrs. America’? 







2 a eae Get There," the new Finance Remember, meeting—and beating—your 


Ea Se Se ae ee ee highest-yet 7th War Loan quota is a task call 
of its convenience? ing for “No. 1" executive ability. Your full 

4 oe —_ posters penntnantiy displayed cooperation is needed to make a fine showing 
. a i aaa : - in the 7th! Do not hesitate to ask your local 
ormation on partment quota—and an . : . +4 

urgent personal solicitation to do his or her War Finance Chairman for any desired é “ 
share? It will be gladly and promptly given. 
















The Treasury Department acknowledges with appreciation the publication of this message by 
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if you haven't a copy of this important 
booklet, “7th War Loan Company Quotas,”" 
get in touch immediately with your local 
War Finance Chairman. 














> This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Councit 
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Lite-A-Nite Semi-Indirect Fluorescents 


Smartly styled for appearance and engineered for 
high lighting efficiency, ease of installation and 
servicing, Light-A-Nite Fixtures more than meet the 
most rigid requirements of performance, beauty and 
maintenance. Some outstanding Lite-A-Nite features 
are rich-soft diffusing glass that eliminates glare and 
properly directs light rays, attractive two-toned ends 
that permit continuous mounting, lamp replacements 
without removing ends and furnished for either in- 
dividual, surface, pendant or line mounting. 


_. Lite-A-Nite is available in 2-3 or 4, 40 Watt units 
with either conventional or instant start ballasts.» 
Write today for complete information. 








WE OME eek aes RAR Sy YNs, oe? #g 


LIGHTING PRODUCTS INC. 


HIGHLAND PARK — ILLINGIS 
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Every Office Needs a 
Salvage Chief 
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Uselessly stored in many American offices today are tons of war material! Vitally needed 
paper — the raw stuff of blood plasma boxes, shell cases, supply parachutes — V paper! 
It takes many forms... dead files, old correspondence, records. 

It’s easy to put off getting that paper together, bundling it and turning it in. But you 
should do it for the war effort and for your own sake. Only in this way can we help 
avoid further civilian paper allotment cuts. 

That’s why every office should appoint one person to act as Salvage Chief. He — 














or she — can organize the effort, and arrange for regular Paper Salvage days. And 
the Salvage Chief can remind everyone to adopt conservation measures — to use less 
paper — as little as possible. 
turn part of the funds over to buy little extras oovatel Vesoss AM 
for wounded veterans, or to support some other 
worthy community project. Thus you have a 
Get your office paper salvage program rolling 
now! V TO SPEED vicToRY 
VY TO AID VETERANS 


Many organizations which sell their waste paper 
chance to make your paper serve twice. CAVE WAST E PAPER 
OR LOCAL PROJECTS 











This advertisement prepared by the 


War Advertising Council in coopera- ° , 
sai hd nihil tanh asthe ad Separate and tie in bundles: 1. Wastebasket 


ae ao sah ne amnion -——|-~—-—-— scraps. 2. Corrugated boxes, brown paper and 


and the Office of War Information. A 
Space coaiiihiciad to Double V Waste bags. 3. Magazines and books. 4. Newspapers. 


Paper Program by this publication. 
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Tin: Threading pipe with a die stock is a 
ticklish job—a good grip is important. Old-timers know 
the trick of putting a few turns of U. S. Security Friction 
Tape on the handle. Result: a safer, easier grip, faster oper- 
ation. Keep Security Tape within reach wherever you're 
working. It’s a great little helper. 


Play Sate-Use Security — 


Listen to “‘Science Looks Forward’’—new series of talks by the 
great scientists of America—on the Philharmonic-Symphony 
program. CBS network, Sunday afternoons, 3:00 to 4:30 E.W.T. 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue * Rockefeller Center > New York 20, N. Y. 
In Canada: Dominion Rubber Company, Ltd. 


SERVING THROUGH SCIENCE 





THE SPARKLE 


“4 








IN THE POWDER 








5 ITIE 


@)aai4 . VERYWHERE 


4 


estinghouse 


7 a 4 Le ee Se) ite ee |, ee YO Os 1 LY Oe if Ae 





Electrical Contracting, May 1945 trical C 











py 195 Bectrical Contracting, May 1945 


——PUTS SEE-ABILITY 


IN THE LAMPS 


The powdered phosphor in Westinghouse Fluorescent Lamps is one of the 
secrets why they last so long—stay so bright—and are so efficient. The soft, 
cool light that makes Westinghouse Fluorescent Lamps famous is due in no 
small measure to the care and attention paid to the coating of the glass tube. 

Starting with the finest materials available, the powder is ground to the 
exact grain-size, carefully blended, acid-washed, fired and then impurities are 
removed so that not one part in a million remains to affect the light output. 
The result is a coating that gives you the bright sparkle and long life you 
naturally look for in a fluorescent lamp. 

Westinghouse engineering and manufacturing leadership has brought you 
this. And with it, the confidence that the name “Westinghouse” is not only a 
“buy-word”—it is a “sell-word” wherever quality is known and appreciated. 

Westinghouse Electric & Manufacturing Company, Lamp Division, 
Bloomfield, N, J. 














SUSTAINED CONSTRUCTION ACTIVITY |; 


One Step Toward High Level Employment ‘e 








out that sustained prosperity, based on high level 
employment, was a major postwar goal accepted 
by government, management and labor. 

That editorial developed the theme that, if the goal 
were to be approached without undue sacrifice of our 
essential liberties, we must forego the search for 
magic panaceas, and follow the harder but more 
promising course of analyzing step by step, and in- 
dustry by industry, the measures that might contrib- 
ute toward the end sought. 

This is the first of a number of editorials following 
such a particularized approach. It will examine the 
role of the construction industry in forwarding sus- 
tained prosperity. 

* * * 

The influence of construction upon the general 
level of economic activity is important but not de- 
cisive. The claim is frequently advanced that major 
fluctuations of the business cycle might be ironed out 
by a properly devised and timed public works pro- 
gram; but any examination of the relatively modest 
contribution of construction activities to total national 
output will demonstrate its extravagance. 

In the twenty years from 1920 through 1939, the 
value of new construction averaged just over 814% 
of the gross national product. If we add repair and 
maintenance expenditures, the total is increased to a 
little over 12% of the gross product. But approxi- 
mately two thirds of the construction of this period 
was privately initiated, and only one third was rep- 
resented by government construction, federal, state 
and local combined. To expect that we can level out 
the peaks and valleys of our whole economy through 
manipulating the 4% portion that is represented by 
government construction is to expect a very small 
tail to wag a very large dog. 

In fact, the record of construction activity in the 
past has been on the side of disequilibrium rather 
than stabilization. In boom times construction activ- 
ity has climbed to relatively higher peaks than those 
reached by the economy as a whole; in depression 
periods it has fallen to deeper troughs. Aside from 
the special work relief program of the depression 
thirties, the performance of public construction in 
this respect is little better than that of private. New 


[: the 34th editorial of this series, it was pointed 
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government construction mounted with the general ie 
trend of the boom from 1921 to 1929, thereby adding } ime 
its weight to the inflationary trend. thre 

Instead, then, of expecting the construction indus. } pro 
try to stabilize our whole economy—a task clearly | viol 
beyond its power—it would seem appropriate to ask] 5 
that it look to the more attainable goal of leveling out | Poli 
its own violent fluctuations. If this can be done, many 
of the most vexing problems of the construction field 
and of its sphere of influence will be mitigated, em- 
ployment will be regularized in one important seg- not | 
ment of industry where the past record has been plem 
particularly uneven, and one aggravating contribu- upon 
tion to general business instability will be removed} 3, | 

The achievement of these highly important, if lin- 
ited, aims will require the thoughtful, vigorous, and 
concerted cooperation of management and labor in 
the construction industry, of a variety of gover: 
mental agencies, and of those who direct the sources 
of construction credit. Of the many measures that 
must be woven into an ordered program, it is prac- 
ticable here to present only the broad outline of those 
which seem to offer the greatest potential usefulness 


doubt 
cated | 
to carr 
How 
1. Stabilization implies the holding.of a balance ratherf after ; 
than a freezing at a given level. No rigid formula for} eventy, 
most desirable level of construction activity is possible] collaps 
or desirable. However, it may be accepted as a reasol-f we are 
able initial premise, that we could sustain in the futur} vention 
without major distortion something like the 12% ratiif buildin, 
of total construction to gross national product that Mf A rec 
been approximated in the past. If it is to serve as an us] Board , 
ful reference point, such a generalized premise must 4 illustrat 
subjected to constant testing both nationally and 9 housing 
cally. There must be careful and continuous scrutiny % Statistics 
signs of demand satyration, cost inflation, and Jabij siderab], 
shortages, all danger signals of far greater reliabilif behind } 
than any percentage formula. If the ; 
The first requisite then is the general availability % ited for ; 
information along such lines, far more complete and P demand ; 
rent than has hitherto been at hand. The second is 1949) is | 
general will to hold building activity at a level as 04 Ing for | 
as but not higher than we probably can sustain. %f Yacancie; 
this principle is accepted, the problem becomes oé Prices co 
marshalling all available instrumentalities to forward demand i 
2. Public construction, although too small to ext! units, Sin 
decisive influence upon economic activity as a whole, Productio 


* * * 
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condition construction trends to a major degree. If, in 
the decade following the war, government construction 
approximates its 1920 to 1940 average of one third of all 
construction, its properly timed impact could do much to 
level out the construction cycle. 

To do this most effectively, public construction should 
be deferred where and when private building is going 
forward at a satisfactory pace, and should be started when 
and where private activity shows undue slack. All gov- 
ernment construction does not lend itself to such adjust- 
ment. But a large portion of it could be held up for the 
three to five years which, upon past experience, would 
provide the necessary leeway to counteract the more 
violent fluctuations in private building. 

Such a program presents numerous difficulties both 
political and administrative. None should be insurmount- 
able, and the results promise to be of sufficient moment 
to justify the extraordinary effort that would be required 
to coordinate federal, state and local government pro- 
grams. Here is an excellent forum for testing whether or 
not government economic activity can be made to sup- 
plement rather than supplant private effort to serve ends 
upon which all are agreed. 

3. Since private building, postwar as in the past, must 
supply the preponderant share of construction activity 
and employment, costs will continue to play a dominant 
role in determining levels of operation. Wartime restric- 
tions have created formidable backlogs of deferred de- 
mand for most types of private, and for many of public, 
construction. Such demand is so great that it almost cer- 
tainly will provide the impetus for a postwar building 
boom of several years duration. There is considerable 
doubt that in the beginning our building trades, dislo- 
cated by war and at low ebb, can organize rapidly enough 
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However, if former patterns hold, building activity, 
2 rathef after a lagging start, will soar, costs will mount, and 
la for 4} eventually will saturate effective demand with resultant 
collapse. That, of course, is precisely the sort of a situation 
rf we are seeking to avoid. Crucial to this end is the pre- 
vention of rising costs or, better still, the reduction of 
building costs from present swollen levels. 

A recent study by technicians of the War Production 
Board on the outlook for private housing construction 
@ illustrates the point. From 1900 to 1940 the number of 
housing units built in this country closely matched the 
statistics of new family formation. The former ran con- 
siderably ahead of the latter from 1920 to 1929, and fell 
behind by the same margin in the following decade. 

If the market for new houses were to be similarly lim- 
bility @ ited for the period from 1940 through 1949, the effective 
demand for new housing during the last five years (1945- 
1M9) is estimated at 3,000,000 units, That is after allow- 
ing for houses built from 1940 through 1944, and for 
my Vacancies, demolitions, and other factors. If, however, 
Prices could be reduced to 1939 levels, the 3,000,000 unit 
demand is estimated as increasing to more than 7,000,000 
o exetlf Units. Since the latter figure is substantially beyond our 
@ Production capacity for the period, a backlog would be 








to carry their share of the anticipated general advance. . 


created that would support an effective sustained de- 
mand for the subsequent decade (1950-1959) of 1,000,000 
units per year, as against half that amount if rents and 
sales prices mount with increasing incomes. 

The precise accuracy of such an estimate may well be 
questioned. There can be no question as to the general va- 
lidity of the point illustrated. The progressive lowering of 
construction costs will stimulate demand in this field as 
it has in others. Building management, labor, and their 
suppliers and customers stand to gain from such a result. 
Unnecessary restrictions against the adoption of im- 
proved technologies and increased productivity should, 
therefore, be removed, whether imposed by codes of gov- 
ernment, regulations of unions, collusion of manage- 
ments, or inertia of workers. Unless there are compel- 
ling social justifications such restrictions must be judged 
harmful to the whole economy. 

4, Numerous other measures could contribute sub- 
stantially to increased and increasingly stable con- 
struction activities. Space remains only to stress the im- 
portance of careful consideration for the use of credit 
facilities as a means of stabilization. In recent years the 
establishment of the Federal Housing Administration 
provided a needed stimulus to mortgage lending in the 
field of housing. The modern pattern of long-term mort- 
gages, providing for regular amortization as well as in- 
terest, should be a steadying factor in periods of liquida- 
tion. However, there appear to be further possibilities for 
using credit facilities as a brake when construction ac- 
tivity threatens to climb beyond a level that can be sus- 
tained. If public and private lending agencies could devise 
sound means for raising mortgage rates, increasing down- 


‘payment requirements, shortening amortization periods 


and basing value appraisals upon normal rather than 
inflated costs, they might exert a healthy influence 
against the tendency of the construction bubble to inflate 
until it bursts. 


* * * 


There is no royal road to sustained high level em- 
ployment. There is not even a single path to assured 
construction stability—there are many paths, all strait 
and narrow and all paved with bruising cobbles. This 
is true for all other major segments of industry. 

It is easier to seize upon a magic formula such as 
monetary control, or deficit spending, or any one of a 
score of others, than to undertake an intricate task 
of piecemeal exploration. But only the latter course 
will lead to prosperity. 





President, McGraw-Hill Publishing Co., Inc. 
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BULLDOG UNIVERSAL TROL-E-DUCT 
For Completely Flexible Lighting 


A thoroughly modern, flexible system of factory 
lighting pioneered by BullDog—already proved 
in vital war industries! 

Light where it is needed—close to the job— 
helps both production quality and production 
quantity. With BullDog Universal Trol-E-Duct, 
you can add new lights or re-locate present ones 
without re-wiring — immediately and wherever 


needed. 





BOX 177, R. PK. ANNEX, DETROIT 32, 
MICHIGAN. In Canada: BullDog Elec- 
tric Products, Ltd., Toronto. Field Engi- 
neering Offices in All Principal Cities. 





BULLDOG 


ELECTRIC PRODUCTS COMPANY 


You can even move the whole system anywhere in 
your plant to accommodate changes in production 
set-ups. It is prefabricated and built in standard 
sections—100% salvable, too, nothing to scrap. 

Investigate Universal Trol-E-Duct for your 
plant. Adaptable to any type of lighting—fluo- 
rescent, mercury vapor or incandescent. Consult 
expert BullDog field engineers, or write for 
descriptive folders. 





Also Manufacturers of 


Vacu-Break Safety Switches—SaffoFue 
Panelboards—Switchboards—Circuit Mat 


ter Breakers — BUStribution DUCT, 


“plug-in” power—Industrial Trol-E-Dud, | 


for movable “loads.” 
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7 WHEN HEAVY CURRENTS jump the fence, there’s 
) excitement and fireworks. Short circuit power 
~ arcs can be dangerous and destructive. They can 
* also be prevented, or their effects kept within 
" bounds, by good system design, reasonable 
1 maintenance and intelligent operation. You'll 
find the ‘‘know-how”’ for preventing or handling 
| i such breakdowns in ‘‘Power Arcs— Cause and 









Cure” on page 59. 






| 
| 
| 





| oS 
| » COME V-E DAY, there will be a lot of attention 
| * on relighting plans. One of the major projects 
# ahead is that of bringing offices up to modern 
standards with modern equipment. For useful 
| © ideas, the fifth article of Berlon Cooper's series, 
* “Office Lighting Techniques’, will help. You will 
> find it.on page 73. 
~ CELLULAR FLOORS offer some unusual wiring 
‘ conditions, since the floor itself is the raceway 
for branch circuit conductors. There are many 
special fittings and techniques involved. We think 
there is going to be a lot of this type of construc- 
tion postwar, and a thorough understanding can 
save many headaches in figuring and job sched- 
uling. In ‘How to Wire Cellular Floors’’, L. F. Kum- 
mel has packed a lot of the practical ‘‘know-how’’. 
In a later article, we shall bring you a thorough 


study of the labor-hour units and factors for this 
kind of electrical construction work. This data 













| ought to be of particular interest to inspectors - 


and estimators. 
e 

HOW A PLANNED STUDY of existing plant dis- 
tribution facilities can uncover serious feeder 
bottlenecks is told in ‘Breaking Feeder Bottle- 
ice pep «=< NeCKs”’ on page 66. Through a planned survey, 

7 Contractor William C. Schlosser, of Madison, 
Wis., found feeders choking possible load addi- 


tote | tions. He also found a heavily overloaded, space- 
it Mor 1 §=CONSUMing switchboard that stood in the way 
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of needed circuit changes. Schlosser’s instrument 
technique is particularly interesting. And there's 
also valuable cost data material on bus system 
installation. 


SAFER AIRWAYS can be built with specially de- 
signed approach lighting that permits safe land- 
ing under adverse weather conditions. Major 
Wilbur T. Harding tells how in “Trends in Airport 
Lighting’’ on page 78. The lighting system de- 
scribed was tested under extreme weather condi- 
tions of our far northern military bases. 


IF YOU DON'T SCARE too easily in the presence 
of figures, you will find the second in a series 
of articles on ‘How to Calculate Interrupting 
Capacity’ on page 105, both easy to read and 
easy to use. While it looks like a lot of mathe- 
matics, actually it comes down to simple prob- 
lems of resistances in series or parallel. And in 
these days of elaborate industrial distribution 
systems interrupting capacity is mighty important. 


FILE NUMBER 1500 was stamped on a Reader’s 
Quiz answer this month. Since R. Q. was started 
in 1941 that’s 1500 answers which have come 
in to the R. Q. questions. Published complete 
with diagrams they would fill about three heavy 
textbooks— practical data from practical men. 
Electrical engineer John E. Wise of Madison, 
Wis., a frequent contributor, was the author 0! — 


R. Q. 1500. 
| e 


SELECTING ONE OF Cartoonist Reamer Keller's 
gay jibes at things electrical is one editorial chore 
we look forward to each month. We thought you 
might want to know something about him and 
see again some of his most popular sketches. 
We give you “‘That Feller Keller’, on page 76. 


ay 1943 
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‘Because of the basic importance of adequate wiring to 
the entire electrical industry, Anaconda is presenting mes- 
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ECONOMIES OR OPPORTUNITIES 


New wire tables have been proposed by the com- 
mittee on conductors for the new Code. There is 
substantial agreement that the proposed minimum 
standards are sound from the standpoint of safety 
and practical for industry use, and it is likely that the 
report will be accepted by the Electrical Committee. 


In detail there are no drastic changes. In general 
effect, however, the new tables will eventually alter 
wiring practices over the country. Notably, the current 
capacity ratings of type RU and type T: (SN) are 
pretty much the same as the ’37 ratings for type R. 
Conduit fill tables for these same conductors are 
adapted to their smaller outside diameters. The result 
is an economic advantage for the small diameter con- 
ductors in conduit or tubing which can result in a 
practical standardization on these types of conductors. 


Specifically, the new tables would allow up to 9 No. 
14s and up to 7 No. 12’s.in 4-inch. A 4-wire feeder of 
No. 1 would require a 2-inch conduit for type RH 
but only a 14-inch for type T or RU. A study of the 
tables will bring out many possible economies over 
previous minimum practices. 


We have never been able to work up enthusiasm, 
however, for wiring economies. In our industry, where 
utilization growth renders wiring systems obsolete be- 
fore the plaster is dry, we can’t run a temperature over 
new possibilities for cutting costs. Nickel nursing on 
witing budgets has been too long a notorious and 
chronic evil. 


On the other hand, it is worth examining the new 
tables for opportunities. And there are two which are 
mmediately evident. 


1) We can abandon No. 14 any time. The conduit 
yout practices in general use no longer offer any 
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economies with No. 14. The cost difference for a No. 


12 minimum is reduced to the net material cost for the 
wire. And that cost is insignificant in relation to the 


- very real improvement in voltage and capacity that 


would result. 


2) A larger proportion of the conduit area can be 
devoted to copper. More consideration can be given to 
reducing voltage loss without large increases in conduit 
size. This is particularly important in feeders of mod- 
erate size in the range from No. 6 to No 00. 


In modern wiring, No. 14 is a hangover, complete 
with headache. It belonged to the days of 200 watt 
toasters and 60 watt floor lamps. It has no place in 
today’s wiring. The new wire tables offer an oppor- 
tunity to get rid of it as a commercial standard. 


Increasing feeder sizes to reduce voltage drop has 
often required a corresponding increment in conduit 
size. With more circular mils in the same conduit 
permitted by the recommendations, we shall have more 
leeway to work on the’ voltage drop problem without 
large cost increases. And it is safe to generalize that 
any conductor operated at the full current permitted 
by the Code is both inadequate and wasteful. 


The new proposed wire tables offer some economies 
in minimum wiring. The opportunities they offer, how- 
ever, for doing a better job with modern developments 
in insulation is much more important. Postwar build- 
ing, extensive rewiring and the urgently needed replace- 
ment of emergency wiring will provide the critical 
test in the days ahead.— 
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POWER ARGS... 





Most spectacular of electrical 
fireworks, the power arc is dan- 
gerous and destructive. 
are preventive methods, built 
on experienced know-how and 
laboratory analysis. 


ena. Though rare they can cause 

serious damage. They always 
scare hell out of everyone around. 
They are no credit to the contractor or 
And, like 
most electrical breakdowns, they can be 
prevented. But first it is important, to 
know what happens electrically and 
mechanically to cause them. 

There is nothing new about power 
arcs. We have always had them. But 
electrical distribution systems of recent 
years have grown enormously in cur- 
rent capacity. The spectacular and 
destructive effect of power arcs de- 
pend upon heavy currents and low im- 
pedance, precisely the same character- 
istics that we try to attain in modern 
flexible and highly efficient wiring 
systems. A well installed system de- 
signed for low impedance and capacity 
for widely fluctuating loads common in 
modern industrial electrification will 
conduct very high short circuit cur- 
rents and provide the ideal setting for 
Power arcs, 

Most of us are familiar with the 
usual manifestations of shorts on 
branch circuits. The destructive force 
of the arc is usually localized at the 
failure. Such circuits are normally 


Dien. 1 arcs are fearsome phenom- 
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Here 


By W. T. Stuart 


well protected by a fuse or breaker and 
the resistance of the circuit itself is 
enough to limit the current values to a 
relatively low order of magnitude. 

When short circuit currents can 
reach values of 10,000 amperes or 
greater, however, there are stresses on 
the conductors and insulation that in- 
troduce new problems. 

For example, a workman connecting 
a controller left a terminal connection 
loose. It fell across the adjoining 
terminal. On closing the disconnect 
switch the short blew the fuse. At the 
same moment a main feeder in a pull 
box 20 feet away grounded with con- 
siderable damage to the conductor. 
What happened? The momentary 
short allowed a very large current flow 
for a second or two. The resulting 
magnetic lines of force hurled the 
feeder wires away from each other 
with great force, one struck a project- 


ing angle cutting the insulation and» 


shorting to ground. 

Or another example, an electrician 
called to repair an open circuit found 
the fuse blown. He replaced the fuse, 
closed the switch and was carried 





POWER ARCS travel 
toward the load and 
away from the source. 


away burned to death. Upon closing 
the switch, he noticed it was under 
load, probably a short, and quickly 
pulled it open. The resulting arc 
ionized the air between the main panel 
busbars. A power arc was formed, 
causing an explosion which: burned 
away a third of the board. A time de- 
lay 600 ampere main circuit breaker 
failed to open in time to prevent exten- 
sive damage. 

Power arc troubles are not limited 
to any one type of system or apparatus. 
They can happen wherever heavy cur- 
rents can flow when insulation fails. 
Busbar distribution systems, now so 
widely used in industry, however, 
offer unusual opportunities for study- 
ing the effects of power arcs. Manu- 
facturers have performed extensive 
laboratory tests which not only disclose 
the nature of the arc, but indicate 
methods which can be used to prevent 
or limit damage. 

From these tests we can outline the 
causes of arcs on bus systems. The 
same principles may be applied to other 
types of wiring systems. 

Most power arcs have a very definite 
cause. Though they often seem mys- 
terious in origin, the source can usu- 
ally be discovered and is likely to fall 
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into one of a number of accidents 
which are in most part preventable. 


CARELESSNESS 


Dielectric failures and the conse- 
quent arcs are often caused by plain 
carelessness on the part of the in- 
stalling workmen or those working 
around the system. Bus duct systems 
when properly designed have ex- 
tremely good electrical and mechanical 
qualities, not easily susceptible to 
failure. However, screwdrivers, pliers, 
nuts, bolts, and other metallic objects 
left in the system during installation 
can cause trouble. In one instance, 
pieces of iron wire, apparently used 
for raising the duct, were not removed 
from the interior when the installation 
was completed. An arc occurred when 
an attempt was made to put the duct 
into service. 


INCORRECT DESIGN 


The structure of the bus system and 
its insulating supports must be prop- 
erly designed if power arcs are to be 
avoided. Occasionally, accidents can 
be traced to an insufficient number of 
insulators to prevent deflection of the 
conductors on short circuit. 


SHORT CIRCUITS 


Shorts can occur in a motor, trans- 
former, fixture, safety switch or other 
apparatus forming a part of the system. 
In such instances, the current builds up 
to such vast proportions that the bus- 
bars, unless held in place by a sufficient 
number of properly spaced insulators, 
deflect and contact adjacent phases or 
the sides of the enclosure, thus starting 
a power arc. 


DUST 


Large quantities of conducted dust 
within the housing may cause acci- 
dental dielectric failure with a result- 
ing flash-over and arc. 





SHORT CIRCUIT CURRENTS can throw conductors 
against projecting parts setting off a power arc. 
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MOISTURE 


Water with chemical impurities, or 
conductive moisture within the duct 
can cause accidental breakdown. Well 
designed duct housing and insulation 
materials, however, will prevent fail- 
ure from this condition. 


IONIZED AIR 


Ionization of the air dielectric usu- 
ally results from an accident and the 
development of an arc within the duct 
casing. Pulling a switch with insuffic- 
ient interrupting capacity is a good ex- 
ample. Explosion of a fuse or circuit 
breaker in certain types of plugs can 
also ionize the surrounding air and 
start a power arc. 


HIGH VOLTAGES 


In very rare instances, it is possible 
that accidents might be caused by a 
high voltage producing a direct flash- 
over between the busbars. Heavy 
lightning surges or other extraordina- 
rily high voltages impressed on the 
duct system couldcause such flash-over. 
Some such failures have been attrib- 
uted to static accumulation on systems 
which are operated ungrounded. Under 
these circumstances, it is possible for 
an accumulated electric charge of con- 
siderable voltage to exist between the 
conductor system and ground. The 
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PANEL FAILURE, arc at blades ionizes 
air which forms conducting path be- 
tween bus bars. 











resulting sparks could entrain and set 
off a power arc. Engineers familiar 
with dielectric failures usually warn 
against the static hypothesis. They 
say that high voltage should not be sus- 
pected as a source of dielectric failure 
until other possible causes have been 
thoroughly explored. 

Laboratory tests made on bus sys- 
tems have exposed them to extraordi- 
nary conditions without failure. In 
one test, large quantities of conducting 
dust are blown directly on an insulat- 
ing support. Iron filings, salt spray 
and other materials are blown directly 
on the busbars. Well designed systems 
can take an almost unbelievable quan- 
tity of such materials without dielectric 
failure. 

Probably the two most common 
causes which should always be in- 
vestigated first are: 

1. Ionized air as the result of an arc, 
such as when a plug is pulled under 
load. 

2. Foreign metallic parts within the 
bus enclosure. 

We usually think of an arc as start- 
ing and completing its damage in one 
spot. When large currents are in- 
volved, however, the arc actually 
travels, often at a very high rate of 
speed, in a direction away from the line 
or supply end of the duct. In the case 
of destructive power arcs, the major 
evidence of dielectric failure with con- 
centrated arcing and burning may be 
at a considerable distance from the 
actual starting point of the arc. Thus, 
the most severe damage is quite likely 
to be remote from the point at which 
the original failure occurred. 

Considerable research has been de- 
voted to a study of this phenomenon. 
In one laboratory different types of 
accidental failure arcs were deliber- 
ately initiated within the duct to find 
causes and results. To understand this 
phenomenon of the traveling arc it is 
necessary to consider the magnetic 
field which surrounds any flow of elec- 
tric current. In the case of an art, 














CONDUCTOR can be bent against housing by short 
circuit currents if inadequately supported. 
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the breakdown causes the air to become 
electrically conductive and permits cur- 
rents to flow. through the arc path. 
This arc, being conductive, is affected 
by magnetic forces in the same manner 
as any other electrical conductor. 

Continuing this theory, an electrical 
conductor, when in the form of a loop, 
and subjected to extremely high cur- 
rents, tends to expand into the form of 
a circle that can encompass the largest 
possible magnetic field. 

In a bus system, a partial loop is 
formed by the bars when a conductive 
arc is established. The bars, however, 
are fixed in position and cannot move. 
The arc, however, is unhampered, and 
can still try to form the largest pos- 
sible circle. In its effort to do so, it 
travels away from the source of cur- 
rent. The magnetic forces push the 
arc along the busbar edges at a tre- 
mendously high rate of speed. In spite 
of the magnetic attraction of the steel 
case and the natural tendency of heated 
air to influence an arc upward, the 
magnetic force which propels the arc 
along the busbar edges is powerful 
enough to push the arc in a direction 
away from the supply end of the duct, 
even though the system includes el- 
bows, offsets, or other auxiliary fit- 
tings. 

Accidental dielectric failures occur- 
ring in wire systems usually destroy 
evidence of the accident that caused the 
failure. The insulation is burned by 
the destructive effect of the arc. Tell- 
tale marks that might prove helpful in 
tracing the origin become obliterated 
when wires are pulled from the con- 
duits and inspection of the interior of 
the conduit is difficult and often im- 
possible. Because of the difficulty in 
tracing the origin of accidental arc 
formations in a conduit and wire instal- 
lation, the cause can seldom be found. 
In bus systems where the conductors 
are accessible to inspection, the tell- 
tale arc path is usually evident. 

Even though little smoking or burn- 
ing occurs when an accidental arc 
develops, the rapidly traveling arc will 
leave tell-tale marks on the busbar 
edges and cases. The marks usually 
have the appearance of burn spots, pit 
marks, or streaks which form into 
elongated strings or chains, especially 
along the edges of the busbars. To 
those who are unacquainted with the 
characteristics of accidental failures 
in bus systems, the condition of the 
insulators might indicate that the arc 
started at a badly damaged insulator 
or close thereto, or that the arc started 
Where the most severe burning oc- 
curred. Experience proves, however, 
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that they are usually not the points 
where the arc originates. In tracing 
down the point of trouble, the most 
severely burned insulator or duct sec- 
tion should be examined for pit marks 
and copper deposits running back 
toward the supply end. Where these 
tracks stop is the place where the 
original failure occurred. Inspection 
can usually be made through hand hole 
covers and plug-in openings. Fre- 
quently, it will be found that the acci- 
dent originated somewhere in the load 
or equipment being fed or from some 
part of the auxiliary equipment which 
forms a part of the branch circuit. 

Some plugs are not supposed to be 
used for operating purposes. They are 
for disconnnecting the branch circuits 
from the main feeders under no load 
conditions. Therefore, when such 
plugs are in use, it is recommended 
that the busbars of the duct be in- 
spected as well as the spade contacts 
on the plug. Should copper deposits 
or blisters be apparent, swing plug op- 
eration under load would probably 
account for the failure and the origin 
of the arc. However, one precaution 
should be taken. Be sure that the sus- 
pected plug is the first plug on the line 
side of the system indicating the arc 
traces begin at that arc opening and 
do not extend further toward the line 
end. 


PROTECTION AGAINST 
FAILURES 


The question naturally arises as to 
what preventive measures may be 
taken to eliminate even those few ac- 
cidental dielectric failures which do 
occur. As far as the mechanical 
causes are concerned, it is evident that 
with proper treatment, care, respect for 
the large amount of power available, 
and the selection of a properly de- 
signed and properly engineered type of 


bus duct, accidental faults of mechan- 
ical nature or those caused by acci- 
dental failure of other associated ap- 
paratus should be extremely rare. 


STATIC VOLTAGE ACCUMULA- 
TION 


Several precautions may be taken to 
minimize flash-overs caused by static 
voltage accumulation. To take care of 
static voltage accumulation on un- 
grounded systems, resistors connected 
in Y to ground will establish the 
potential of the busbars with respect 
to the grounded casing and tends to 
drain off any static charge which 
might accumulate on the busbars. 


LIGHTNING 


Ordinarily, no protection against 
lightning is considered necessary, but 
where the utmost security is desired to 
protect transformers, meters, secon- 
dary equipment, and the bus duct, 
suitable secondary lightning arresters 
may be selected from several good 
makes available. It should again be 
emphasized that high voltage preven- 
tive devices may be cheap insurance 
against the almost negligible chance 
of accidental dielectric failure from 
this cause, but they will have no effect 
upon the usual mechanical sources of 
trouble. 


OVERCURRENT PROTECTIVE 
DEVICES 


Overcurrent protective devices are 
installed in an electrical circuit for 
the purpose of protecting life and prop- 
erty against the hazards of accidental 
failures and overloads. These devices, 
providing they are properly selected 
for type and specific applications, tend 


- to limit the destructive forces which 


usually accompany accidental failure 
of the dielectric. Overcurrent protec- 
(Continued on page 198) 





DAMAGE on bus systems me ae at a distance from the actual 
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High frequency signals are 
transmitted over power cir- 
cuits to operate building and 
fence lighting. Mechanicsburg 
Naval Depot electrical system 
includes high voltage under- | IiC. 
ground distribution. Installa- kde 
tion by Howard P. Foley 
Company. 
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FIG. 1—Primary substation is four-pole, all-wood construction. Two distri 
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FIG. 2—Load-center vault in one of the Depot warehouses sup- FIG. 3—All grounds are accessible for iv 


plies cranes, hoists, stokers, and interior and exterior lighting. spection. The secondary 120/208 volt bare 
A 200 kva., 12000/120/208 volt transformer is shown with its neutral is shown leaving transformer 
nal box and dropping to vault ground bus. 


primary air-break fused disconnect switch. 
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FIG. 5—Outdoor fixtures such as this 
are mounted on all buidings over load- 
ing platforms and for general street 
lighting. All such units are remotely 
controlled from the guard room in the 
Administration building. 


FIG. 4—Secondary distribution panels such as this are used throughout the 
many buildings. Note the carrier-current control unit (at left of panel) 
which receives signals from the transmitter and operates the exterior lights. 


ECHANICSBURG Naval 
Depot, located near Harrisburg, 
Pa., is a vast city of warehouses. 
Its miles of streets and avenues are 
lined with buildings which house naval 
supplies of every sort. Every facility 
and utility is typical of a well engi- 
neered, model city. The under-street 
distribution (with underground serv- 
ice to every building vault) is four 
wire, 6900/12000 volts. Most of the 
warehouses are identical with like 
power and lighting requirements, and 
are served for the most part by 200 
kva., three phase vaults. Four-wire 
secondary circuits provide standard 
network voltages of 120v. for lighting 
and 208 volts, three phase for power. 
The one exception to this is the out- 
door lighting which is 208 volts. These 
exterior building fixtures, which pro- 
vide the street lighting, and the fence 
lighting fixtures use 300 watt, 220 volt 
lamps. The over voltage lamps give a 
slightly lower lamp efficiency, but a 
greater lamp life. This is important 
since replacement costs are a consider- 
able factor. 


Remote Lighting Control 


Exterior lighting at the Mechanics- 
burg Depot was given very extensive 
consideration. High voltage series 
lighting for both fence and exterior 

ding fixtures was considered un- 
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FIG. 6—Approaches to Depot are lighted by standard street lighting 
equipment mounted on wood poles. Low voltage lamps on multiple 
underground circuits feed from pole-mounted transformers. 





equipment. 


primary terminal is grounded. 


favorable for several reasons. First of 
all, this would have required high 
voltage circuits within the building; 
and secondly, it would have required 
separate facilities throughout the en- 
tire building area. 

Remote pilot wire control was also 
a possibility, but was considered un- 
satisfactory in view of the fact that 
separate pilot circuits would be re- 
quired throughout the entire distribu- 


DANGER 


12000 volt distribution feeders. 
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FIG. 7—Pole-top mounting of fence lighting 
Primary (one 6900 v. phase wire) 
is brought up pole from underground. Other 








tion system to serve each point of 
service. 

The third common method of remote 
control, that is, carrier current, was 
adopted, installed, and has given ex- 
ceptionally satisfactory service. 


Primary Substation 
The primary substation is located 
on the outskirts of the Depot. The 
all-wood construction is shown in Fig. 


FIG. 9—Coupling capacitors connect the transmitter to the phase wires of the 
Fused disconnects are provided for primary 


protection. Note low voltage wires coming in from transmitter. 


FIG. 8—Carrier-current transmitter is located in guard’s room, 
Six circuit channels are available for on-off control. 
indicator lights are used for each channel, plus an additional one 
for the 3000 cycle motor-generator set. 
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1. The three-wire 69000 volt service 





































comes in from the right to the horn- a 
gap, gang-operated disconnects and the je . " 
lightning arresters. The phase wires ay 
then drop to the 69000 volt bus, which = ‘ 
stretches between the two 2-pole struc- hie 
tures. From the bus, the primaries sy th 
drop through fused disconnects to the divs 
transformers. Each three phase tank pe a 
is rated 2500 kva. on self-cooling with tines a 
25 percent extra capacity on airblast. sailen 
A throat connection encloses the sebeit 
four-wire 6900/12000v. circuits from Fig. 3 
the secondary terminals to the switch- _ 
gear bus. Each transformer is cot U; 
nected to the bus through 600 ampere 
power circuit breakers. The thre The tl 
main distribution feeders _ leave JS leav 
through 400 ampere breakers. Pe 
it 
i a six- 
Grounding System Pour-ine: 
The main substation is grounded by tard spac 
‘ by eee all 
a grid system of 14 ground rods (1) Bach 
10) on twelve foot centers. The rod hr ¢ 
are all interconnected with No. 4 Raed 
bare stranded copper. The newt e pl 





leg of the 12000 volt switchgear bus 's 
tied to this ground system as are 
frames, tanks, enclosures, etc. 

This distribution neutral is likews§; 
grounded at every manhole and tralls 
former vault (by a driven gro 
throughout the entire Depot. At thr 
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aril Fié, 10—Control unit which receives signals from the transmitter is FIG. 11—Fence lighting control unit with 





















































lone § Motected by a fused switch. The unit is mounted beside the main disconnect switch and magnetic breaker. 
distribution board in one of the buildings, and controls all exterior Load is too heavy to switch the circuits 
lighting fed by this panel. Unit fits standard plug-in meter socket. directly by self contained contacts. 
service : 
pe separate points (one for each feeder) 
nd the the neutral is also bonded to the Depot 
elas twelve-inch water main. The water 
hich main ground is obtained by inserting 
’ a “Tee” fitting at a convenient point. 
> struc: aed heahi : Generator 
cmaries Fo etUcing bushing is then screwed output 
she 4 the “Tee”, and a solid copper stud meter 
Bee srewed into the bushing. The stud ’ Signal 
with and bushing are then welded into place | output 
8 lo assure a permanent and solid con- 1 oy 
irblast. wetion, All d is i 
ses the F " : ground connections are ; raf OBE __ 
ceessi + -- , oe oS 
: fon fea e for inspection as shown by 6 B66 ; | -6°aW“buttons 
switch- : i / i: 0 indicator Z 
is COf- Und a a f se a oe 
nderground Distribution / / Leto? og 
fe d / ae BS he Se oe = 
ampe «butt 


e thre § [he three 12000 volt four-wire feed- 
leave @ S leave the primary substation in 
concrete envelope. The long run from 
the main sub to the Depot is made 
Ma six-duct envelope (three in use). 
Four-inch fibre duct is used-with stan- 
ded by ard spacing providing three-inch cov- 
is (1b tage all around. 
“he aah Bg circuit is composed of three 15 
No. 4/0 ‘Paper insulated, lead covered cables 
newt f the phase legs, and a bare neutral 
or bus 8 ae same size as the phase copper. 
» are Jp. “A” is No. 1/0, while “B” and 
C are No. 2/0. 
_Allservices from the street manhole 
mdeach building are No. 6 and simi- 
Yisulated. The bare neutral was 
ed throughout, even for the low 
[Continued from page 203] 
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FIG. 12—Diagrammatical sketch shows necessary wiring, connection of 
transmitter to feeder, and connection of control unit to lighting circuits. Con- 
trol unit contacts are rated at 25 amperes, but if heavier duty is required a 
magnetic breaker can be added to switch the load as shown in Fig. 11 above. 
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An electrical contractor breaks a serioy; 
plant feeder bottleneck by selling a by 
duct-capacitor installation. Electrical 
system now has plenty of capacity and 
flexibility for reconversion. 
th 
ca 
wi 
di 
the 
sw 
jut 
i the 
E in 
tur 
see 
(A an 
» Ao a8 "i oo : nect 
SPECIAL OFFSETS in 2000-ampere feeder TEE CONNECTION in 2000-ampere feeder duct pro- om 
duct get around structural difficulties to vides access for future engine room feeder ‘if plant al 
tie-in main duct run at crane rail with decides to change its present generation of direct lem 
breaker at wall. Cable tap box is for Panel D current to alternating current. Note supporting Serv 
(See Fig. 2). Note fibre sections. enclosing braces used at all elbows, angles and offsets of the of a 
duct to reduce steel consumption. feeder duct. iron 
on | 
feedi 
REAKING obstructions to elec- alow reactance bus duct feeder to pro- to note the results obtained after the back 
B trical system adequacy is an vide the necessary added capacity and new system was in operation. In his cable 
engineering hobby of Wm. C. flexibility?” original proposal, contractor Schlosser lengt 
Schlosser, president, Capital Electric Management’s reply was “figure up guaranteed to raise the overall power f° ‘ok 
Construction Company, Madison, Wis- the capacitor and feeder rehabilitation factor of the system to approximately to th 
consin. Not so long ago he compiled a job as a single installation’—and the 0.90 (the maximum load then being hamy 
power factor survey that sold a capaci- final answer was “go ahead.” The job about 211 kw.) and to furnish chart panel 
tor installation and eliminated the need _ as installed consists of banks of General and tables showing the corrected cof Wéte, 
for additional transformer capacity. Electric Pyranol capacitors (size dition. The figures in the recently § # Con 
His observations did not end there. determined by previous survey calcu- submitted report (See Table II) tel Co 
He sought—and found—long conduit ations) mounted at the distribution the story (an overall power factor 2000. 
sub-feeders to distribution panels that panels; the substitution of a 2000- 0.9015 with a peak load of 237 kw): whicl 
would choke any considerable addition ampere, G.E. air circuit breaker for The addition of a recording voltmeter ig | 
of load to these centers;a heavily over- the old switchboard; and the substitu- to his instrument stock (including 4 ew 
loaded, space-consuming switchboard tion of a 470-ft. run of low reactance recording wattmeter) reduced the tas Over t 
that defied the addition of any newly Square D Saflex feeder bus duct of making “spot” readings of instat- ruptin 
needed circuit switches. He learned (about two-thirds of it 2000-ampere; taneous values—confining it to current "nit, 
that a fairly heavy, plant-generated, the rest 1000-ampere) down the center only. & eq 
direct current system might some day of the main building, for the numer- True, the above figures are papt coils ¢ 
be changed over to alternating current ous long conduit feeders to the distri- comparisons and, although based on ae 
—an addition which the existing a-c bution panels. A study of Figures 1 actual facts, it’s sometimes diffi ic up 
system could never handle. “Why not,” and 2 will indicate the reduction in for management to visualize the effect "i . 
he asked the management, “take care of lengths of panel conduit feeders of capacitors on circuits. So Schloss Volt, . 
such future eventualities by rehabilita- effected by this new system. uses a “visual demonstration” of hs nig 
ting the existing a-c feeder svstem with Before getting into the mechanics of own. He totes a clip-on ammeter i 
a single entrance service breaker and the feeder installation, it is interesting him and leads the skeptical person HM  Sdewa 
Electy 
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Feeder Bottlenecks 


By 
August Eckel 


the nearest distribution panel—in this 
case Panel C (See Fig. 2) equipped 
with a 30 kva. bank of capacitors—and 
clips the meter on a phase leg. With 
the capacitors in the circuit the meter 
read 50 amperes. After the capacitor 
switch was pulled the ammeter needle 
jumped up to 110 amperes and stayed 
there until the capacitors were put back 
in the circuit—when the needle re- 
turned to the 50 ampere mark. Yes, 
seeing is believing. 


Old Versus New 


The old service consisted of six, 
600MCM cables paralleled and con- 
nected to two 600-ampere, 230-volt. 
three-pole service switches mounted 
on the switchboard—posing the prob- 
lem of equalizing the load on the two 
service switches. The board itself was 
of a free-standing type made of angle’ 
iron framework with a sheet steel facc 
on which were mounted the switches 
feeding the various panel feeders. The 
back of the board was connected with 
cable instead of busbars. Its overall 
length of 14 feet and height of 8 feet 


‘ took up much needed space . Additions 


to the board for additional loads were 
hampered by space limitations. The 
panel feeders radiating from this board 
Were, in many cases, quite long with 
a considerable voltage drop. . 

Contrasted with this is the new 
2000-ampere main service breaker 
Which is approximately -5-ft.; 4-in. 
high and 3-ft., 8-in. wide, mounted on 
the wall close to the ceiling (installed 
Over the old switchboard without inter- 
rupting service). The totally enclosed 
unit, with exterior operating handle, 
iS equipped with three current trip 
coils to open all phases simultaneously 
M case of trouble. 

Supplanting the existing long con- 
duit sub-feeders is a 2000-ampere, 220- 
Volt, 3-phase, Square D Saflex, low 
feactance, feeder bus duct totally en- 
Closed in a steel framework with fibre 
sidewalls reducing iron losses and 
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FIG. 1—THE ORIGINAL DISTRIBUTION system involved numerous long 
feeders from the main switchboard to the various panels. The switchboard 
was overloaded with neither room nor capacity for additional circuits. 





FIG. 2—THE NEW FEEDER DUCT system with its main entrance breaker 
eliminated the old cumbersome switchboard, reduced length of panel sub- 
feeders and provided additional capacity and flexibility for future expansion. 
Note capacitor installations at each distribution panel. 
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TABLE 


LABOR DATA FOR BUS DUCT FEEDER INSTALLATION 


(220-volt, three-phase system) 





Item 


No. Description of Work 


Man-hours 
per unit 


Man-hours 
Total 





1. PUNCH COLUMNS 
24 feet above the floor to accommodate feeder 
bus supports — 72 holes 


0.66 


47.5 





2. FABRICATE BUS SUPPORTS 
33 Brackets for mid-supports 


33 Supporting rods (1/2-in. by 6 feet long) 


7.24 
0.41 


41.0 
13.5 





3. MOUNT BUS SUPPORTS 
33 Brackets, 24 feet above the floor, all bolts 
equipped with double nuts because of vibration 


33 Supporting rods, 30 feet above the floor 


0.335 
0.50 


11.0 
16.5 





4. SPOT AND UNCRATE FEEDER BUS DUCT 
330 ft. 2000-amp. Saflex feeder duct (44.5 
Ibs./ft.); and 140 ft. of 1000-amp. (25 
Ibs./ft.) ; : 
Total weight — 18,185 Ibs. 


0.182 
per 100 Ibs. 


33.0 





5. ERECT AND CONNECT FEEDER BUS DUCT 
2000-amp. Saflex feeder bus and special ell’s 
from breakerduct at crane rail. Approximately 
37 feet of duct including 6 ells forming two 
vertical and two horizontal portions of run. 
Total weight 1646.5 Ibs. 
Four men required. 


330 feet, 2000-amp. Saflex feeder duct along 
crane rail, 24 feet above ground. Weight — 
445 Ibs. per 10-ft. section. Four men required 
— two at crane rail and two on ground to 
hoist sections with: block and tackle. 


140 feet, 1000-amp. Saflex feeder duct along 
crane rail, 24 feet above ground. Weight — 
250 Ibs. per 10-ft. section. Three men required 
— two on crane rail and one on ground. 


Service entrance duct extending through wall from 
breaker. A 3-ft. section of 2000-amp. weather- 
proof duct with two 1,” x 3” copper bars per 
phase and flanged ends. 


2.16 
per foot 


2.0 
per ft. 


: 
per ft. 


80.0 


660.0 


210.0 


18.0 





6. INSTALL SPECIAL BUS FITTINGS 
2000-amp. “‘T’’ fitting for future duct line con- 
nection, 24 feet above the floor. Weight 
about 133.5 Ibs. 

Cable tap boxes — six installed in the feeder duct 
line. 2000-amp. weigh 81 Ibs. each; 1000- 
amp. weigh 63 Ibs. each. 

Special “‘U" offset to get around crane rail and 
steam main to 1000-amp duct line. Consisted 
of approximately 13 feet of 1000-amp. duct 
including two ells and an expansion joint 
and reducer. 


15.5 


3.0 


18.0 


14.0 





7. INSTALL SERVICE BREAKER 

The 2000-amp., 220-volt, 3-phase, G.E. breaker 
(weight — 2000 Ibs. complete with cabinet) 
was mounted to wall 8-ft. above floor and 
above existing switchboard without interrupt- 
ing service. Used fork lift truck to hoist cabinet 
and bolt to wall channel irons, then install 
breaker. 


108.0 





8. INSTALL PLUG-IN BUS DUCT 
Fabricate and mount supports for 30 feet of 600- 
amp., 220-volt, 3-pole, Saflex plug-in duct. 


Install 30 ft. of 600-amp., 220-volt, 3-pole, nas 


plug-in duct, 12 ft. from floor with duct resting 
on girders to which brackets are bolted. 





0.866 
per ft. 





24.0 


26.0 








TOTAL LABOR FOR BUS DUCT INSTALLATION 


1336.0 











magnetic hum. The busbar arrange. 
ment consists of two 4-inch by 6-inch 
bars in the center (phases B and C) 
closely spaced and separated by insy. 
lating plates; and two 4-inch by 6-inch 
bars (split bus for phase A)—one op 
each side of the two center bars. Dye 
to close spacing and electrical sym. 
metry of the phases, this arrangement 
is reported to provide a uniform and 
low voltage drop. This bus leaves the 
breaker, goes to the high bay area and 
runs above and parallel to a crane 
rail for 330 feet where it joins a 140. 
ft. run of 1000-ampere feeder duct 
following the inside of the crane rai, 
Cable tap boxes are provided along its 
length; also a 30-ft. length of 600- 
ampere, 220-volt, 3-phase, plug-in duct 
to feed the short conduit sub-feeder; 
to the various distribution panels in 
the area. A “T” connection in the 
2000-ampere bus provides access for a 
future feeder from the engine room. 

The section of the feeder bus enter- 
ing the breaker is in the form of a pull 
box with removable cover. Here the 
buses are equipped with removable 
links for meter test purposes. 

Outdoor service is provided to the 
back of the breaker by means of a 
3-ft. section of weatherproof feeder 
duct extending through the wall and 
containing two 4-inch by 3-inch copper 
bars per phase. 


Unusual Job Conditions 


Several unusual job conditions were 
encountered in the installation of the 





U-SHAPED OFFSET at junction of 
2000-amp. and 1000-amp. duct 

the feeder down and under crane 
and steam main. 
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duct system. The entire system was 
installed while the plant was in opera- 
tion with actual changeover of panels 
and service made during periods when 
most or all of the plant was on a regu- 
lar shutdown. 

The installation of.the main breaker, 
which weighed some 2000 pounds, pre- 
sented a real problem. It was to be 
mounted immediately above the exist- 
ing switchboard which afforded very 
little clearance. Heavy channel irons 
were mounted to the wall with through 
bolts, as were supports from the roof 
steel. The cabinet, without the breaker, 
was then lifted into place with a fork 
lift truck and made secure. The breaker 
was then installed in a similar fashion. 

Building construction produced 
further obstacles. After leaving the 
breaker, a double offset had to be made 
in the 2000-ampere feeder duct run to 
reach a point in the high bay area three 
feet above the crane rail where the 
duct could be run in the clear. At the 
end of the 2000-ampere duct and the 
continuation of the 1000-ampere feeder 
another obstacle was present. To in- 
stall the smaller duct along the inside 
of the crane rail, it had to drop down 
8feet (from its juncture with the 2000- 
ampere line), then out two feet to clear 
the rail and a steam pipe, then up three 
feet to be in the clear again. A special. 
U-shaped offset was fabricated to ac- 
complish this. 

Since machines in the plant were 
operating while the duct system was 
being installed, the contractor’s me- 


TYPICAL CAPACITOR INSTALLATION at distribution 
Panels to boost the system power factor. This 60 ‘va. 
(eight 7}-kva. units) serves a panel with three 


p. branch circuits. 
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TABLE II 
POWER FACTOR AT SERVICE 
VOLTS KW POWER FACTOR 
DATE TIME AMPS. (chart) (chart) (cale:) 
4-24-44 8:20 AM 560 218 192 -910 
4-25-44 8:10 AM 590 220 * 192 -860 
4-26-44 1:15 PM 580 218 219 .950 
4-27-44 8:50 AM 610 218 205 885 
10:40 AM 670 218 237 945 
10:45 AM 570 218 192 895 
10:50 AM 550 220 179 .845 
4-28-44 9:15 AM 620 218 205 -880 
9:25 AM 640 218 230 955 
4-29-44 9:35 AM 410 224 141 -890 
Avg. .9015 
COMPARATIVE VALUES 
AT MAXIMUM LOAD 
9-2-43 (Before capaci- 
tors and bus duct were 
installed) 900 210 211.2 645 
, 4-27-44 *(After capaci- 
tors and bus duct were 
installed) 670 218 237.0 945 
Notes: 
Lower power factor «at light loads due to numerous motors running idle or 
underloaded. 
‘» Voltage — at no'load is 240; at maximum load, 218. Regulation is good. Varin- 
lion about 4 volts under load. Voltage at panels same as at service breaker. + 








chanics had to work with more than 
usual care. One could not afford to 
have a stray bolt or wrench drop down 
on the plant employees or settle in a 
precision machine or piece of work. To 
avoid: this, canvas tarpaulins were 
stretched under the workmen to catch 


é > 





any material or dust or dirt. 

A crew of four men were required 
to handle the 2000-ampere duct sections 
weighing 445 pounds per 10-ft. length. 
Two men were on the crane rail 24 
feet above the ground to guide the sec- 

[Continued on page 101] 





SERVICE BREAKER, of 2000-ampere capacity, replaces 
former 14-ft. long switchboard. Section'‘of feeder duct 
(arrow) contains removable cover and removable bus 
links for inserting meters for testing purposes. 
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ELLULAR floor wiring makes 

possible unusual adequacy. The 

floor itself consists of an ideal 
series of raceways for electrical con- 
ductors. Each cell can be used as a 
raceway so that the entire floor becomes 
part of the electrical distribution sys- 
tem. Materials required are distribu- 
tion fittings or header ducts, accessories 
and outlet fittings. Description of the 
floor and the method for installing 
wiring is given step by step in this 
article. Here is the “know-how” 
necessary for laying out and installing 
this specially designed wiring for 
under-floor distribution: The system 
described is G-E Q-Floor Wiring in 
Robertson Cellular Q-Floors. 





HOW TO WIREIC 


Here is the “know-how” for wiring cellular steel 

floors—where floor construction provides the race- 

ways—a type of construction which will be extensively 
used postwar. 


By L. F. Kummel 


Supervisor Underfloor Distribution, General Electric Co. 


This type of floor is made of steel, 
cellular in form. There are four basic 
sizes and shapes, and it serves a dual 
purpose—it is a structural slab, and it 
also serves as raceways for electrical 
distribution. As soon as the floor is 


‘for all trades. 


laid, it becomes a working platform 
It can be loaded im- 
mediately to its designed strength and 
used for storage space. 

The floor is laid on the girders and 
beams and then welded thereto by the 








THERE ARE SIX BASIC TYPES of Q-Floor units. They serve both as structural load-carrying members and 
‘as raceways for electrical conductors. Type K for all general floor construction. Type RK for use in apartment 
houses, schools, commercial buildings, etc. Types FR and FK Inverted for installations requiring no fire proof- 
ing. (Type FK Inverted provides a flat steel ceiling.) Types UK and UK Inverted for specially designed concrete 


frames and mezzanines, library book stacks, etc. 


(Type UK Inverted provides a flat ceiling.) 
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FLOORS provide storage and working platforms for all trades as soon as laid. 


floor installers. There are two methods 
of covering the end joints where the 
sections of floor come together, 1) pre- 
formed “cover plates”, 2) jute tape 
and compound. 

Cover plates are furnished by the 
floor contractor and snapped intorplace 
temporarily. The electrician removes 
the cover plates, inspects the cells and 
then anchors them to the floor perma- 
nently. The underside edges of the 
plates are brushed with cold flowing 
compound which is purchased by the 
electrical contractor. A two-inch 
brush will do the work. Each cover 


plate is attached to the floor by three 
self-tapping screws. Cover plates are 
used with Type K and RK floor. 

The connecting end joint of the in- 
verted types of floor units are closed 
by the electrician. He places fabric 
tape on the outside contour of the 


cells and secures it with asphaltic com- 


pound. The joint is brushed again 
with the compound. Jute tape and 
compound are used with Type UK and 
FK floors. 

The electrician does all the hole saw- 
ing, drilling and cutting necessary for 
his work in the field. 


_ The standard header duct; some-. 
times called the top side. header, is, 
installed on top of the floor with the 
junction units centered over the cells. 
This header distributes the wires to the 
various cells which are the raceways. 

The installation should not be started 
until shortly before the fill is applied.. 
The procedure in installation is as iol 
lows: 

First determine the first clear cell in 
the area (from which the cell system 
allotment is to be decided). Then 
place the junction units of the header 
duct on the indicated centers. The 





ELECTRICIANS INSPECT cells and attach end joint CONNECTING END JOINTS of inverted types are closed with 


fabric tape on outside of cells and secured with asphaltic cement. 


cover plates, 
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spacing of the junction units are de- 
pendent on the number of wiring sys- 
tems on the job. Junction units for 
two services are spaced on 12-inch 
centers; three systems on 18-inch cen- 
ters, etc. Each wiring system has 
its own header duct thereby keeping 
the systems electrically and mechanic- 
ally isolated from each other. 

Depending on cell allocation, it may 
be necessary to cut the first length of 
duct (and possibly the last) to center 
the junction units directly over the 
system cells. 

The duct is laid on the floor at right 
angles to the direction of the cells. 
To line up the header, a string line 
erected 3 inches clear of the top of the 
floor can be used, or if desired, just a 
snapped chalk line. 

A template, designed to fit over the 

. top of the cell with a projecting piece 
which fits into the anchor piece of the 
junction unit, is used for centering the 
junction unit on the cell. 

A continuous run of duct, working 
in one direction, should be in place be- 
fore anchoring to the floor. After sev- 
eral lengths of header are laid in 
place, it will be found practical to drill 
for a large number of couplings 
through the punched holes in the 
coupling feet. Two number 12 Type 
Z self-tapping screws per coupling will 
be found sufficient if staggered. 

The top of the junction units are 
set to the required height, 24 inches 
over the top of the cells. This is at the 
screed line. 

At each dead end of the header, end 
closures must be used and secured to 
the floor by No. 12 self-tapping screws. 

There are two methods of feeds for 





TOP OF JUNCTION UNITS are set to the required 
height which is 2% inches over the top of cells. This 


is the screed line. 
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CONTINUOUS RUNS of header duct working in one direction 
should be in place before anchoring to floor. 


the header duct. Vertical ell type 
is used where the header duct runs 
directly toward the load center, and 
cell ell type of feed where headers run 
parallel to the load centers. 


Vertical Ell Type Feeder 


The vertical ell has a coupling fur- 
nished with it to adapt to the header. 
A coupling with two set screws con- 
nects the vertical ell to the straight 
duct. The straight duct is attached 
to the cabinet by means of a box con- 
nector. The box connector requires a 
rectangular opening 1-{-in. by 5-3-in. 
in the bottom of the cabinet. The con- 


nector is secured to the box with four 
bolts furnished with the connector. 
Sawed edges should be filed. 


Cell Ell Type Feeder 


The cell ell feeds are used when the 
cabinets are away from thé ends of the 
header. The connection is made by 
means of a cell ell fitting installed in 
the cell of the floor below (attached 
with four self-tapping screws furnished 
with the fittings), with conduit nippled 
up to the box. The sequence of feed- 
ing is from box, conduit, cell ell, cel 
to header. ‘ 

(Continued on page 206) 





CELL ELL FEEDS are used when cabinets are at! 
from ends of header. The sequence of feeding is from 
box through conduit, cell ell, cell to header. 
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FIG. 1 — TOTALLY INDIRECT 
FLUORESCENT troughs furnish 50 
footcandles of diffused, glare-free il- 
lumination with four watts per square 
foot in an office of the IIlinois-lowa 
Power Company, Decatur, Illinois. 


An approach to modern office 

lighting, and a discussion of 

techniques which will pro- 

vide good illumination, is 

presented in this fifth article 
of a series. 


OFFICE LIGHTING 
Techniques 


By Berlon C. Cooper 


modern Techniques employed in 

the lighting of offices, it is well to 
consider the question.of “What ts 
good office illumination?” In other 
words, before planning the lighting 
system and before selecting the light 
source and type of equipment to be 
used, it is necessary to select the light- 
ing result desired. 

Vision involves three elements; the 
eye, the object, and light. Each of 
these are influenced by many other 
varying factors. Providing light for 
seeing easily therefore becomes a prob- 
lem of controlling or coordinating 
these variable factors to achieve the 
best seeing conditions. 

A desirable lighting result for an 
dice is a combination of an adequate 
‘mount of illumination for the seeing 


pv ORE discussing the question of 


tasks involved, a color quality of light 
which approaches average daylight, 
maximum diffusion of the light to 
soften or eliminate shadows and mini- 
mize contrasts, shielding of all light 
sources, elimination of all direct or 
reflected glare, and a reduction to a 
minimum of brightness contrasts. 

It must be remembered that the foot- 








Luminous trough 
fluorescent — 











Electrical C ontracting, May 1945 





FIG. 2—INDIRECT LIGHTING EQUIPMENT—INDIVIDUAL UNITS AND CONTINUOUS ROW. 





candle intensity of illumination is not 
the only factor to consider in judging 
the adequacy of an office lighting in- 
stallation. The lighting result must 


combine the other factors listed herein, 
if the maximum ease of vision is to be 
obtained. When these other factors 
are given proper consideration, foot- 
candle values shown in Table I are 
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nique most suitable or desirable. For 
these and other reasons it is important 
to know and understand all types of 
lighting equipment in order to be able 
to select the type which will provide 
the best lighting results under a given 
set of conditions. 4 

Table II shows a classification of 
office lighting equipment divided into 
three types: 1) individual lighting 
units; 2) continuous row equipment; 
and 3) architectural lighting. Archi- 
tectural lighting will generally be more 
costly to install and operate than will 
other methods for comparable lighting 
results. This type lighting is therefore 
usually limited to private offices, re 
ception and conference rooms, where 
the decorative effect is important. Con- 
tinuous row equipment is sometimes 
less costly to install than individual 
units where the layout is such that sav- 






































FIG. es ——- cert way a a ge ings are effected in wiring costs. It 
satector unite (inctalled prover), roezidee £0 footceniles uring § foot has the advantage of providing wk 1 pay 
and eliminates objectionable brightness of visible part of reflector. form and well diffused illumination, ——- 
which tends to reduce clerical errors, 

It is classified separately because of its ee veo 
recommended as minimum values for Side walls should be ivory or pastel detail of construction and advantages § | Suface-e: 
“in service” intensities. shades of color, such as light pale green of use and application, even though it J | Pendant 

The light source, or combination of having a high reflection factor. Win- is sometimes made up from individual oo 
sources, should be carefully selected to dow shades should be light tan or near _ units, and in other cases might be con- 
provide a color quality of illumination white. Glossy desk tops and glass sidered as architectural lighting when | ——— 
which approaches the color of average tops should not be used. Many unsat- used to form geometrical patterns, or 
daylight. This is particularly import- isfactory lighting installations in use where the ceiling is constructed around § criteria 
ant where the seeing task involves today could be made satisfactory by flush recessed equipment. when — sel 
color discrimination. It is also im- cleaning the lighting equipment and Individual lighting units run the § units for | 
portant in office lighting from a psy- conforming these other influencing gamut of sizes, shapes, type mounting, easy to dis 
chological standpoint to maintain em- factors as outlined herein. New light- design, distribution of light, method incorporat 
ployee morale. Incandescent lamps ing installations which would other- of shielding. the light source, or of providing 
of 300 watt size and larger, operating wise be satisfactory can be made quite diffusing the light. By applying the § types of n 
at or slightly above rated voltage, pro- unsatisfactory through the improper able to me 
duce a satisfactory color quality for selection of color and finish texture mounting 
ae : ; eta : TABLE I= relightin 
most office lighting requirements, as of paints on ceilings, walls and furni- RECOMMENDED OFFICE gating } 
: o wh: . Fi 
do daylight type and 3500° white fluor- ture, and the use of polished surfaces LIGHTING INTENSITIES gures | 
escent lamps or combinations of these on furniture and office equipment. amples of | 
two types. ain rage 
Others factors which influence the Selection of Lighting Equipment M : 
lighting result, and should therefore be pW aise SEEING TASKS | FOOTCANDLES an a. ( 
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textures used on ceilings, side walls, tectural arrangements, wiring limita- | Ordinary... ..... 25 e tad 
floors, furniture and office equipment. tions on relighting jobs, and similar "TESS AEs 7 chitectur: 
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FIG. 5—ARCHITECTURAL LIGHTING 











TABLE li— 
CLASSIFICATION OF OFFICE LIGHTING EQUIPMENT 
INDIVIDUAL UNITS CONTINUOUS ROW ARCHITECTURAL 

Recessed Recessed Artificial skylight 
Semi-recessed 3 ta a 
Surface-exposed face-exposed ° 
Pendant : Pendant Special applications 
Wall urns eae, 
Pedestals 














criteria of desirable office lighting 
when selecting individual lighting 
units for lighting an office area, it is 
easy to discard any types of units not 
incorporating proper shielding or 
providing proper diffusion. Sizes and 
types of mounting are usually avail- 
able to meet the normal spacings and 
mounting heights required for either 
telighting jobs or new jobs. 

Figures 2 and 4 illustrate typical ex- 
amples of lighting equipment classified 
according to distribution of light out- 
put, while Figure 5 illustrates three 
examples of techniques employed to 
obtain the desired lighting result by 
combining the lighting equipment with 
architectural details. These are all 
typical examples only, but are con- 
sidered to represent modern practice 

on techniques which have been 
wed successfully. 


The Light Source 


Whether the problem is the lighting 
of an individual office, or of a complete 
office building, the procedure to be fol- 
lowed in selecting the lighting equip- 
ment is the same. The first step is to 
decide upon the light source. Where 
feasible, the same type source should 


be used throughout, and the same size 


lamps should also be used throughout 
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insofar as this-is practicable. This will 
simplify purchasing; “stocking and re- 
lamping, and “provide thé same quality 
of light throughout. If incandescent 
lamps are selected, the largest size 
lamp which will permit an even and 
uniform distribution of light of the in- 
tensity selected for the seeing problem 
involved, should be used. If fluores- 
cent lamps are selected, usually the 40 





watt or 100 watt hot cathode type 
lamps should be used. When cold 
cathode fluorescent is selected, lamps 
should be of the diameter, length and 
milliampere rating necessary to pro- 
vide the footcandle intensity of light 
required, based.on the length of foot- 
age of. equipment which the dimen- 
sions of the room will permit. 


Indirect Lighting 


By virtue of the inherent principles 
of indirect lighting, here defined as a 
system in which 90 to 100 percent of 
the light output is directed upwards 
from the equipment, it is ideally suited 


‘to office lighting. The emitted light is 


first directed to the ceiling and upper 
side walls, from which it is diffusely 
reflected to all parts of the room. Fig- 
ure 2 shows luminous trough and 
[Continued on page 200] 





FIG. 6—INDIRECT LUMINOUS FLUORESCENT continuous row equip- 


ment. provides glareless light for easy seeing in this office. 


Low bright- 


ness of trough blends against.uniformiv lighted ceiling. 
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To Cartoonist Reamer Keller, it’s a funny business. He finds = 
humor in hickeys, wit in wire winches (or wenches) and his draw- Massa 
ings are favorite pinups in shops all over the country. light 

Here are some of his best electrical cartoons (he draws for nate 
several other magazines, too). And appended herewith is his own “ 
story of his background, an erudite document in its original form doah | 


that no member of our staff has had the courage to edit. 
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Cartoonist Keller and wife at 
Atlantic Highlands redoubt. 
































Meo as F vas 


“J think we should’a had a electrician install this 
kitchen fan, Paw—somehow this don’t seem right/”’ 


i} 
“That electrician has everything connected up wrong! \ 
—when you pull this the light goes on!” 
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Dear Electrical Contracting: 
} Here is the story of me life...a foul 
and sordid thing it is too...e.. 


Born in Shenandoah, Va, between the Blue Ridge and | 
Massanutten Mts......didn't know what an electric 
light bulb was until I was 22 and thought electri- 
city was just that stuff that cracked when mom 
brushed her hair......we had to get out of Shenan- 
doah due to the N&W Railroad straightening a curve 
in their track...it would have brought it right 
through our bathroom and we being the kind of 

folks that like privacy in the bath got out...... 
we went out. to Portsmought, Ohio and settled on 
the banks of the Ohio River....it was a delight- 
ful place then..the floodwall was only 12 ft. 

high and you could see the surrounding country... 
now it is 63 ft high and you have to use an 
alpenstock to see the sun rise......spent most 

of my summers slithering on my belly across 
watermelon patches......developed watermelon 
slithering to such a fine art that I could make 

a snake look like he was walking with erect 
shoulders..e...then there was cat-fishing and 
frogging at night and just plain lying around 

on sandbars in the warm sun....(why did I ever 

come to New York?)......worked while in high 























school in an architects office where I made al still don’t see what difference 
blueprints, sneezed through Swedish drawing pens y omeagretsaag EF" api 


and messed up tracings... eixmnpyrsxusxxé later 
put in a year with the N&i R.R. boilermounting... 


studied architecture for four years..two at Uni.’ 
of fix Cincinnati and two at Ohio State... 
spliced the summers with working on construction 
jobs, canoe trips down the Ohio....a bumming trip 
dom south and another out west...both times 
working my way back to N.Y. by tramp sim schooners 
soooeecame to NY. in 1931 and worked a year for 
the Financial World drawing cartoons of the sun ef 
prosperity bursting on a new day...it busted on me 
one day and I was out of a job....that's when I 
vent in for humorous cartoons...sold to Judge 

tight off and have been banging them out ever 

Since for Colliers, Liberty, Sat. Eve. Post. 
Country Gentleman, Farm Journal, Redbook, Ameri- 
tan etc etc etc. xmmmppomsionmgmkiu Live in 
Atlantic Highlands, NeJ. now on a hill 265 ft 

Kg above ‘the water and that's just where I'm 
trying to keep my head. Oh, yes, I have a wife 

and two kids...just little tots...the gal is 20 

‘nd in college and the béy is 17 and in the 


doghouse. “The DC stands for District of 
Columbia but the AC has me 
Best, 


. om: stumped.” 
— Lh oslo 
/ i 
i; . ; ¢? a d es Se 
i Ayer — fe. 
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FIG. 1—RUNWAY. LIGHTING PLAN 
showing the distribution of above-sur- 
face lighting units to outline runway 
and approach areas. Color coding dis- 
tinguishes between approach, runway 
and end of runway areas. : 


FIG. 2 — ELEVATION SHOWING 
TYPICAL approach grades and the 
application of approach lighting units 
to those paths. 


By Major W. T. Harding 


Ass’t. Chief, Electrical Branch, 
Equipment Laboratory 
U.S. Army Air Corps 

Wright Field, Dayton, Ohio 


ture, with respect to lighting equip- 

ment, will-lose much of its “ginger- 
bread” and acquire only basic essentials 
—a trend that is evident but will not 
reach its peak until after the war. 
Forcing the issue and gaining the de- 
sired end results at that time will be 
the necessity for regular and safe air- 
line and airport operation regardless of 
weather conditions at the terminal air- 
dromes. 

Equipment permitting such operation 
will be available. In fact, it has al- 
ready been developed and proved prac- 
ticable in a limited number of military 
installations at Northern bases where 
flying conditions due to sudden weather 
changes are anything but good. Before 
going into details on this new equip- 
ment, however, let us review briefly 
the past developments in airport light- 
ing. 


Te commercial airport in the fu- 





This material was first presented by Major 
Harding at the IES Technical Conference in 
Chicago. 
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Early airport lighting consisted es- 
sentially of boundary lights and general 
floodlighting (all-way fields with no 
clearly defined runways). To accom- 
modate the increased operation of 
heavier aircraft, paved runways 
were built and subsequently outlined 
with lights—the birth of the present 
day contact lights. Following this 
trend, general floodlighting gave way 
to strip or runway floodlighting. As 
air traffic at terminals was restricted 
to definite channels (runways) so was 
the lighting equipment, with certain 
exceptions. Boundary lights, although 
not discernible in bad weather, still 
ring the field; obstruction lights are on 
everything near the field—they could 
be confined to areas in front of and 
beyond runways; floodlights are still 
used although they are not turned on 
during adverse weather and better 
landings can be made with contact 
lights only—without the distraction 
of reflection from propellers or cockpit 
enclosures. 








Trends 


New airport lighting equip. 
ment developed for military 
air operations under adverse 
weather conditions opens a 
new approach to safe all. 
weather operation of com. 
mercial fields. 


One restriction, based primarily on 
mental hazard, limiting projection 
above ground level has retarded the 
development of satisfactory contact 
light units. Such a restriction has 
created a maintenance headache partic- 
ularly where ice and snow are involved 
and resulted in inefficient operation 
where weeds, snow or sand obscure the 
units. The signals produced by this 
flush type contact light are entirely 
inadequate for adverse weather oper 
tions. 

In considering future airport lighting 
we are trying to provide equipment that 
will give the necessary assistance ™ 
permit safe landings of aircraft—either 
day or night—under adverse weathet 
conditions ; equipment that can be used 
in conjunction with radio aids—instt! 
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lead the pilot into the proper landing 
position. The lighting units must be 
effective during periods of low visibil- 
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FIG. 3—SEMI-PERMANENT LIGHTING unit used for 
marking runways at Northern bases. Note accessibility 


for easy maintenance and relamping. 
fan in unit is to facilitate removal of condensation. 


FIG. 4—PERMANENT TYPE UNITS installed along the 
Unit extends 24 inches above the 
ground; is designed to break off just above base plate 


edge of a runway. 


if struck. 


Small electric 








SOT: 


FIG. 5—POWER PLANT for advance base installations consists of gaso- 
line driven generator sets with constant-current regulators to vary light 
output of runway lights for different weather conditions. 


to transfer from instrument to lighting 
aids, 

Basically, such lighting units must 
he designed to: (1) produce a maxi- 
nie Signal during extreme weather 
conditions and permit reduction of this 
signal to avoid glare during more 
favorable weather conditions; (2) to 
teduce stray light to a minimum (to 
Prevent illumination of surrounding fog 
particles) and direct the light signal 
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along the angles in which a pilot would 
normally approach. The units installed 
at Northern bases did just that. 

The first test of such units was made 
during the summer of 1943 when a 
determined group of Army and Navy 
personnel participated in test flights 
at a Naval Station in Newfoundland 
where extreme fog conditions were 
known to prevail. They wanted to de- 
termine if lighting units would be of 








assistance in making landings under 
low visibility conditions, provided that 
a proper radio aid approach was made. 
Lighting units, originally designed as 
approach lights, were used along the 
runway. Made under extremely low 
ceilings in the daytime with fog “boil- 
ing” out of the ground, the tests con- 
clusively proved that the lights gave a 
definite aid to last minute realignment 
for safe landing. Without the lights, 
landings could not have been made. 

Based on the results of the test, the 
Army and Navy secured sufficient 
lighting units and other equipment to 
make a limited number of installations 
at Northern bases. Essentially the 
lighting consists of a row of units on 
each side of the runway, outlining the 
approach path and runway with color 
coded units designating the approach, 
runway and end of the runway as indi- 
cated in Fig. 1. The application of 
these units to various approach grades 
is shown in Fig, 2. 

The lighting unit installed (See Fig. 
3) was of the semi-permanent type 
mounted on a 2-ft. square wooden base 
to facilitate easy installation and re- 
moval. It extends approximately 24 
inches above the ground and is equip- 
ped with an optic consisting of an inner 
and outer lens which, with appropriate 
color filters, gives the desired distribu- 
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FIG. 6—MAINTENANCE OF UNITS is easy, regard- 


less of weather conditions. 





FIG. 8—SNOW REMOVAL FROM an advance base runway. 











oll 


FIG. 7—ADV ANCE BASE RUNWAY of pierced steel 


is outlined by semi-permanent type lighting units. 


Runway 


lighting unit is easily discernible and can be seen by plow operators. 


tion and signal. The 200-watt series 
lamp in the unit is capable of produc- 
ing a peak beam candlepower of 42,000. 

The distance between rows of units 
ranges from 150 to 300 feet, depending 
upon the width of the paved or hard 
surface runway. The units are spaced 
approximately 200 feet apart along the 
runway and approach areas (extending 
approximately 2400 feet beyond each 
end of the runway). Color coding as 
indicated in Fig. 1 is followed. 

Power is supplied to these advance 
base installations by gasoline driven 
portable power plants (See Fig. 5) 
generating 230/115-volt, 60-cycle cur- 
rent. By using a static type, constant 
current regulator, the voltage can be 
varied so light intensities of 100-30- 
10-3 or one percent normal light output 
can be secured. The 100 percent set- 
ting would naturally be selected for the 
most adverse weather conditions; the 
one percent setting for fair weather 
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operation as normal night contact 
lights. Generally, four 9 kva. units were 
used to feed the entire installation. In 
an emergency, by eliminating one ap- 
proach path, three units only were 
required. 


Feeding the line of lighting units on 
each side of the runway and approach 
areas, were stretches of No. 8, lead 
covered, cables. Sometimes they were 
laid on top of the ground, but the usual 
practice was to place them in a shallow 
trench. Permanent lighting units (see 
Fig. 4) similar to the semi-permanent 
ones have been installed elsewhere and 
proved highly satisfactory. 

Based upon the reports from the 
service and personal observation on the 
use of the equipment described above, 
the following general conclusions are 
apparent: 

1. For landings under adverse 
weather conditions the proper applica- 
tion of both radio and lighting aids is 
a basic requirement. 

2. Lighting units having the tt 
quired distribution will give valuable 
assistance in landing under adverse 


[Continued on Page 127] 








FIG. 9—DAYTIME VIEW of a runway outlined by the above ground 


contact lighting. 
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use of vinyl acetal insulated 
magnet (Formvar and _ similar 
types); not only in original manufac- 
ture but especially in the rewinding of 
apparatus, depends largely upon the 
adoption of materials and methods in 
the production of an insulated assem- 
bly that are consistent with the proper- 
ties of the wire insulation. Two char- 
acteristics especially must be consid- 
ered and provisions made for them. 


1. SPACE FACTOR—For each 
gage size, the diameter over insula- 
tion of vinyl acetal insulated magnet 
wire is appreciably less than that of 
fibrous insulated types. When repair- 
itg motors, formerly wound with en- 
amel cotton wire, with Formvar wire 
of the same gage size, provision must 
be made to fill the free slot spaces with 
suitable wedges. Varnishes, no matter 
hw good in bonding strength and 
flm building, cannot be depended 
upon to compensate for unfilled slots. 


2. SOLVENT CRAZING—This is 
a phenomenon of vinyl acetal insulated 
magnet wire. Although such wire 
possesses strong resistance to moisture 
and solvents, it has a tendency to de- 
velop minute, hairline surface cracks 
when immersed or when wetted by 
liquid while the film is under tension 


[= successful application and 





—such as may be caused by bending or 
stretching the wire while winding. Al- 
though minute, these hairline cracks 
‘al impair the quality of the finished 
winding and should be avoided or cor- 
rected. Although solvent crazing may 
lot always occur, definite provisions 
should always be made for its pre- 
vention or correction. 


Curing Solvent Crazing 


Fortunately, normal procedure fol- 
owed in winding and treating most 


Parts of electrical apparatus automatic- 
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How to use 


SYNTHETIC-INSULATED 





MAGNET WIRE 


A discussion of some precautions that 
should be exercised to get the best results 
with synthetic-insulated magnet wire. 


By J. J. Curtin 


Assistant Manager, Sales 
Magnet Wire Section 
General Electric Co. 

Fort Wayne, Ind. 


ally provides for the prevention or cure 
of this phenomenon. The following are 
some specific suggestions for curing 
solvent crazing: 


1. Assemblies Not To Be Varnish 
Treated—Such assemblies should be 
annealed as soon as practicable after 
the winding operation at a high enough 
temperature and for a sufficient length 
of time to bring the surface of the mag- 
net wire to a temperature of about 105 
degrees C. for a few minutes. This 
“normalizing” treatment, §accom- 
plished either by oven baking or pass- 
ing a short circuit current through the 
winding, will relieve the tension of the 
film and solvent crazing will not oc- 
cur provided the wire is not disturbed 
by conditions that originally set up the 
tension. 

2. When Varnish Is Applied to Sur- 
face—This refers to processes where 
varnish is applied to the surface of the 
wire during winding or sprayed on the 
winding after coil is completed. The 
same annealing treatment should be 
given to such wound assemblies as 
mentioned before. Again, it should be 
done as soon as possible after the wind- 
ing is completed. If permitted to lie 
about for extended periods before an- 
nealing, the action of the solvents in 
the varnishes or lacquers might pro- 
duce aggravated conditions of solvent 
crazing. The wire should be annealed 
regardless of the type of varnish used 
—air drying or bake type, 


3. Assemblies To Be Varnish 
Treated and Baked—Usually, no par- 
ticular precautions must be taken in 
these cases since the types of varnish 
ordinarily used require a time-tem- 
perature cycle sufficient to cure sol- 
vent crazing. The significant point, 
again, is that the temperature and 
length of bake—apart from the re- 
quirements of the varnish—must be 
sufficient to raise the entire surface of 
the wire to 105 degrees C. for several 
minutes. 


Why Use Varnish 


Combinations of hazards—moisture, 
magnetic and abrasive dust, acids, al- 
kalis, wide range of ambient tempera- 
ture, severe mechanical vibration— 
frequently accompanied by severe con- 


‘ditions such as repeated starts and 


stops, reversals, transient overloads, 
etc., impose a combination of mechan- 
ical and electrical strains on insulated 
assemblies that would materially 
shorten the life of electrical apparatus 
were it not for the protection afforded 
by many splendid insulating varnishes 
that are available. 

The principal functions of varnish 
treatments are: 


1. To impregnate fibrous materials 
to make them non-hygroscopic. 

2. To seal the assembly against 

harmful ingredients in ambient atmos- 
[Continued on Page 196] 
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UNIT SUBSTATION USES 
OPEN WIRING FEEDERS 


WIRING 





In the past it would have been the 
exception rather than the rule to find 
a modern totally enclosed unit substa- 
tion with open wiring feeders. With 
the exigencies of war and the critical 
materials situation, however, open pro- 
tected wiring feeders have become a 
common practice, particularly in our 
large war plants where tremendous 
quantities of power are required. 

Such was the situation at Chrysler 
Corporation’s Dodge-Chicago Plant. 
The unit substations throughout the 
huge plant are typical of those illus- 
trated. To conserve the steel nor- 
mally required for enclosing pull boxes 
and raceways and the additional cop- 
per necessary when conductors are en- 
closed, the electrical contractors em- 
ployed open cable construction in sub- 
station vaults. Split porcelain insu- 
lators were used to support the con- 
ductors and maintain the necessary air 
space between cables. 

Where the substations are below 
ground level—and most of them are— 
the cables are varnished-cambric insu- 
lated, lead covered. Each insulator ac- 
commodates a single 3-phase circuit of 
350, 500 or 750 MCM single-conductor 
cables. Steel channel trapeze hangers 
provide the supporting medium. Wood 
panels with holes to accommodate each 
conductor are used to terminate the 
cables in the top of the switchgear. 
And the sheaths of all lead cables are 
bonded and grounded together with 
flexible copper grounding strip. 

The primary feeder to each unit sub- 
station transformer consists of a 12,- 
000-volt, paper and lead insulated, 3- 
conductor, sector-type cable which 
emerges from a conduit elbow directly 
over the primary switch pothead. The 
lead covered cable from the elbow 
bushing to the pothead bushing is se- 
curely wrapped and insulated for the 
purpose of protection and provides the 
flexible connection necessary to take 
‘care of contraction and expansion of 
the substation equipment. 
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PRACTICAL METHODS 









department. All articles used will be paid for. 











































































TIERS OF CABLES es by split porcelain insulators constitute thé 


apen wiring secondary distribution feeders from this unit substation, Note 
the ground detector switch (1) and forced air cooling fan (2) on the 1000 
kira. transformer. 






























PRIMARY FEEDER to transformer and unit substation enters the oil = 
connect (foreground) on transformer case. Feeder is a 12,000-volt paper am 
lead insulated, 3-conductor sector-type cable. 
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BRIEF ARTICLES about practical methods of installation and maintaining 
electrical wiring and equipment and up-to-date estimating and office prac: 
tices. Readers are invited to contribute items from their experience to this 



















Easil 


In order 
source 0 
Sylvanie 
T-5 lam 
Sylvania 
aslim la 
ture bi-p 

Five-e 
lamp is i 
showcase 
desirable 





fit more re 
avoiding ; 
by spaces 

Contrac 
activity a 
lighting fii 
case manu 
new and < 
Whenever | 
lamp is d 
activity. | 
lamp is ide 


frigerators 


S) 


MAKERS OF 


Electrical 








Foz 

















MAY 


(Advertisement) 


Published by SYLVANIA ELECTRIC PRODUCTS INC., Salem, Mass. 


1945 





en 


WIDER FLUORESCENT 
USE IN 21-INCH LAMP 


Odd-Size Showcases 
Easily Illuminated 





In order to meet the demand for a better 
source of fluorescent light for showcases, 
Sylvania Electric has designed a new 21” 
T-5 lamp. The new lamp is an addition to 
Sylvania’s miniature lamp line and offers 
aslim lamp utilizing the standard minia- 
ture bi-pin base. 

Five-eighths of an inch in diameter, the 
lamp is ideally suited for concealment in 
showcases where a high level of light is 
desirable. The new 21” length makes it 


fit more readily into odd-sized showcases, 
avoiding gaps in the illumination caused 
by spaces not covered by the lamp. 
‘Contractors are ready for increased 
tivity and planning in the commercial 
lighting field. Store equipment and show- 
ease manufacturers are making plans for 
lew and attractive cases to be available 
Whenever conditions permit. The 21” T-5 
lamp i is designed to coincide with this 


‘Activity. Besides display lighting, the 
amp is ideal for use in stair landings, re- 


rators, doorways, on boats and buses. 





POSITION INDICATOR ASSURES 
FASTER, SAFER LAMP MOUNTING 





Sylvania Plastic Base Leads Fluorescent 
Field With New Design, Is Non-Corroding 





Fluorescent lamps go into correct position faster as a result of Sylvania Elec- 
tric’s development of a new position indicator . . . latest addition to Sylvania’s 
long list of fluorescent firsts. Molded directly into the plastic end-cap—itself a 
new feature of Sylvania fluorescent lamps—the position indicator greatly reduces 





sat Bates ee 

THE OLD WAY: 4 final squint was 

needed to be sure the lamp was cor- 
rectly positioned. 








THE NEW WAY: Position indicator 
instantly verifies correct mounting. 





the time needed to assure that lamps 
are correctly positioned in the lamp- 
holder. Instead of squinting through 
the lampholder (the old method) the 


installation man merely verifies lamp 





Here is the new plastic base, moisture- 
and vapor-resistant, with position 
indicators. 


position by feeling the location of the 
indicator, which can be easily reached. 

Not only will the new plastic end- 
caps be stronger than the metal ones 
previously used, but they will have 
greatly increased resistance to attack 
by excessive moisture and acid fumes. 
This fact will contribute substantially 
to long life in industrial locations. 

The new bases will be used first 
on T-12 lamps, and later on T-8 and 
T-17 sizes. 


SYLVAN IA ELECTRIC 


MAKERS OF FLUORESCENT LAMPS, FIXTURES, ACCESSORIES; INCANDESCENT LAMPS; RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES 


Electrical C ontracting, May 1945 


83 





DIE-CAST, ZINC-BASE METAL HOODS 


Stop corrosion in all weather. The 
sprayed aluminum finish makes a com- 
pletely weatherproof job; attractively 
attests to quality workmanship through- 
out. No. 1306 — a 90° angle socket 
with shadeholder hood — has 14" 
angle connection for convenient, easy 
installation on conduit. Makes a 


permanent, substantial-looking job. 


NOS. 1308, 1300, 1306—LEFT TO RIGHT 


No. 1300 has 14” hex cap and shade 
holder hood; takes 214” shade and me: 
dium base lamps. Fibre gasket betweei 
hood and interior seals against weather, 
No. 1308 — same as No. 1300 but 
without shadeholder hood. . . For the 
outdoor tests, however tough, thest 
sockets “ask no favors’? beyond yout 


orders. HART & HEGEMAN DIVISION, 


DISTRIBUTED THROUGH ELECTRICAL WHOLESALERS 
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- One of the unique features of this 
_ particular substation installation is a 
: ground detector mounted on the side 
Pof the cubicle (see arrow in photo). 
ordinary fusible, 30-ampere (fuses 
ally 10 ampere), disconnect switch 
“equipped with three one-watt neon 
jamps in the top does the job. One side 
of each lamp is connected to one of 
‘the phase buses in the switchgear ; the 
‘other is connected to a common wire 
ich goes to ground through a high 
5 (7500 ohms) resistance. 

' Resistor replacements for these 
‘ground detectors are obtained at the 
'Dodge-Chicago plant by salvaging in- 
Mternal resistance units from burned out 
400-watt mercury vapor lamps. 


ATER-PROOFING 
MARINE CABLE TERMINALS 


a 


WIRING 





| All electric wiring aboard ship 
Must be water-tight. Hence, marine 
Mtype outlets, equipment and cable are 
used exclusively. Wherever this cable 
Hpasses through a bulkhead, deck, or 
enters an outlet, a water-tight connec- 
tion must be made. Packing tubes are 
"employed to accomplish this. 
| In general, a packing tube consists 
Mt a steel (or brass) tube with two 
Mapered interior sleeves in the center, 
)packing rings, and a threaded gland (or 
ing nut) at each end. The tube is 
"inserted in the opening cut into the 
hull and usually welded to the hull. 


WATER-TIGHT JOINTS are used 

Wherever marine cables pass through 

decks, bulkheads or enter outlets. Ar- 

10ws in photo indicate (1) deck kick- 

| Pibes, (2) and (3) equipment and re- 

teptacle packing tubes, and (4) bulk- 
head packing tubes. 
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CLOSE-UP of marine cable terminating 
in water-tight receptacles on board ship. 
Note packing tube nipples on outlet 










boxes 
N -- Packing nut 
. N or gland 
q -- Packing 
tube 
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Section of 
Typical Packing Tube 
TYPICAL PACKING TUBE detail 


showing component parts, assembly and 
principle of operation of most types. 


The marine cable is passed through 
the tube, the packing .nuts and rings 
backed up on the cable on each side and 
the tube filled with one or more rings 
of packing material. The packing is 
carefully measured before cutting so 
the ends of the ring surrounding the 
cable just meet when in the tube. If 
they are permitted to overlap, the 
watertight joint will be imperfect. 

After the packing is hammered into 
the tube with a packing tool, the ring 
(or bushing) is inserted and the pack- 
ing nut screwed into the tube ends. 
Tightening these nuts will compress the 
packing firmly around the cable. A 
small space between the tube and nut 
indicates sufficient packing in the tube. 
Filling the space between the armor 
of the cable and the interior of’ the 
packing nut with a compound makes 
the joint waterproof. 

A similar method is used when 
cables pass through a deck, except that 
a conduit extension (kick-pipe) of 12- 
inches or more is added to provide 





mechanical protection to the cable 
(against striking with foot, deck cargo, 
etc. ). 

Wherever a cable terminates in an 
outlet box or equipment enclosure a 
similar packing tube is used. Here one 
end is soldered or welded to the box; 
the other contains the packing nut. 
Similar water-proofing methods are 
employed here to those used in passing 
the cable through a bulkhead. 

These conventional marine wiring 
methods were used by the Tri-State 
Armature and Electric Works, Mem- 
phis, Tenn. in wiring some 192 LCT 
craft, and are employed by other ship- 


wiring contractors throughout the 
country. 
USE FOR BURNED-OUT 
FLUORESCENT LAMPS 

INDUSTRIAL 





Fluorescent light tubes are today 
seeing double-duty service at The 
Glenn L. Martin Company, Baltimore, 
Maryland plant, where burned-out 
tubes are now being used to mold plas- 
tic rods for a multitude of purposes. 

Like so many other novel wartime 
and material savers, the tube mold idea 
was suggested by a Martin employee 
who found the demand for plastic rods 
to be used as tool handles, stiffeners, 
etc., far in excess of the equipment 
available to mold them, but refused to 
let it bottleneck production. 

In practice, one end of the burned- 
out tube is cut off and the tube itself 
is filled with a liquid Catabond or Cat- 





MELVIN YOUNG, Plastics Methods 


Engineer in The Glenn L. Martin Com- 

pany’s Baltimore plant, fills a burned- 

out fluorescent lamp tube with a liquid 

thermosetting resin. He suggested this 

novel idea for molding plastic tubes, 

used for many purposes in the Martin 
aircraft plant. 
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© Complete Insulation 
© Full Protection 


© Short Proof 
© Shock Proof 


© Rust and Corrosion 
Resistant 


® Permanent 

© Adequate 

® Economical 

® Maximum Current 
Capacity Ratings 


® Take Standard 
Devices and Fixtures 


© Meet Future Load Increases 


® Allow for easily made 


Alterations and Additions 


* ILLINOIS ELECTRIC PORCELAIN CO. 
Macomb, Ill. 


A CHIEVE adequacy in all your wiring 





There undoubtedly will be j 
great increase in residentid 
use of electrical es 
once relaxed government te 
strictions permit the man 
facture of designs already 
completed. 


Contractors should plan nov 
to facilitate efficient use of 
this increased electrical los 
by selling adequate wirin 
. ++ More outlets for conver 
ence; more circuit capacity 
















installations and do it economically with 
Porcelain Protected Wiring Systems. Make 
your layout design to provide for all ap- 
pliance, heating and lighting requirements with provision for future incr 
in the amount of current used. Your Porcelain Protected Wiring will 
the greatest adequacy because it will carry the greatest load as shown 
the N E Code. 


Modern Porcelain Protected Wiring is the only wiring system which g 
electrical contractors full independent control over thé electrical characteris 
and workmanship of the installations. It offers the contractor the 
opportunity to express his skill in installation, layout, and design for 
and more adequate systems. 
ww OW 
* PORCELAIN PRODUCTS, INCORPORATED 
Findlay, Ohio 





# SPECIALTY PORCELAIN WORKS SUPERIOR PORCELAIN COMPANY + UNIVERSAL CLAY PRODUCTS COMPANY 


East Liverpool, Ohio 


Parkersburg, W. Va. Sandusky, Ohio 


MODERN PORCELAIN PROTECTED WIRING SYSTEM: 
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g avar thermosetting resin, then placed 


in an oven for curing. The cured plas- 
tic, still in the tube, is removed from 
the oven and the glass broken and 


‘ chipped off, leaving a perfect rod which 


requires a minimum of. polishing and 
can be cut to various lengths depending 
on the use to which it will be put. 

Since the burned-out tube had no 
“salvage value originally, the destruc- 
“tion of the mold is of no consequence; 
‘and in a large factory such as the Mar- 
tin plant the supply of “molds” is prac- 
tically inexhaustible. 


DUCT SERVES ELECTRIC 
HEAT TREATING FURNACES 


WIRING 





At the General Motors Corp. Allison 
Division Plant No. 5 in Indianapolis, 
28 electric furnaces serve the heat treat- 
ing needs of the plant which produces 
the Allison liquid cooled aircraft en- 
gines for our armed forces. They are 
all located in one section of the build- 
ing specially designed for this equip- 
ment. The upper portion of each fur- 
nace protrudes above floor level, the 
lower part extends below the floor into 
a basement area. Recording instru- 
ments associated with the furnaces are 
installed on dual panels located in a 
separate control room located on the 
same floor with the furnaces. 

All power service and control wiring 
for the 28 furnaces is concentrated in 
the basement area directly underneath 
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the furnace floor. The main feeder is 
a run of 3000-amp., 3-phase, 230-volt 
bus duct originating in a unit substation 
designed to serve this area. Branching 
out from the feeder duct are parallel 
rows of 1000-amp., 3-phase, 230-volt 
distribution bus duct to which furnaces 
are individually connected through bus 
plugs (feeding contactor panels) rang- 
ing in size from 30 to 400 amperes. 
Control cabinets are either free stand- 
ing (for larger furnaces) or mounted 
to channel iron supporting frames. 
The distribution duct is mounted over 
the rows of furnace control cabinets 
in the low ceiling basement area. 


Control wiring for the various in- 
struments connected to the furnace is 
also installed under the heat treating 
department floor. Since there are ap- 
proximately 16 control cables per fur- 
nace, parallel rows of 4-inch square 
duct (with hinged cover sections) ring 
the heat treating department to carry 
the 450 conductors back to the 62 in- 
struments in the instrument room on 
the furnace floor level. Mounted to 
two parallel sections of steel panel, the 
instruments are all back-wired with 
terminal blocks located near the base 
of the panel. From the terminal blocks, 
the grouped sets of cables enter a 





LINES OF SQUARE DUCT carrying control wiring coverage on pull box at 


: + 





under-panel wiring trough beneath instrument room. Approximately 450 con- 
ductors terminate at 62 instruments above. 


BUS DUCT DISTRIBUTION under Allison’s heat treating department. A total of 28 electric furnaces are served by 
rows of 1000-amp., 230-volt bus duct fed by a main 3000-amp. feeder duct. Bus plugs (ranging from 30 to 400-amps. 


in size) feed furnace control cabinets. 
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YOUNGSTOWN 


THE YOUNGSTOWN SHEET AKD TUBE: COMPANY 


YOUNGSTOWN. OHIO 
Manufacturers of 


CARBON - ALLOY AND YOLOY STEELS 


WHEN YOU REWIRE 


FOR PEACE 


Mucu of America’s war. 
time construction has been built on 
strictly an emergency basis--good 


enough “for the duration” per 
haps, but questionably adequate for 


the long term. This fact, combined 
with the tremendous need of steel 
for other war uses, has been used 
to justify relaxation of the high 
standards of the National Electrical 
Code for the protection of electrical 
wiring. 

Fortunately, the end of make. 
shift methods forced on us by war 
emergency is in sight. Steel will 
be available again in unlimited 
quantities. You can again use full- 
weight rigid steel conduit wher- 
ever you wish to provide depend- 
able protection--especially in haz- 
ardous locations and occupancies 
-against moisture, vapors, dust, 
and explosions. 

So when you rewire for the last- 
ing peace to come, you can rewire 
for lasting protection, too, by using 
Youngstown’'s_ standard-threaded, 
full-weight rigid steel conduit- 
Buckeye Conduit. 


Ask your distributor for: 
Youngstown Buckeye Conduit-Pipe and 
Tubular Products - Sheets - Plates - Elec 
trolytic Tin Plate-Coke Tin Plate - Bars: 
Rods-Wire-Nails-Tie Plates and Spikes 
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WIRING TRENCH at base of heat 
treating department instrument panels. 
Note back wiring of instruments and 
connection of control wiring to terminal 
block. Hinged cover trough is directly 
above long trough (on basement ceiling). 


hinged-cover wiring trough extending 
above floor level and running the length 
of the instrument panel. 

On the under side of this cable 
trench is another steel trough (on the 
basement ceiling) with screw-cover 
sections forming the bottom enclosure, 
Control cables from the instrument 


panels enter this trough and branch. 


out, through an elongated pull box, 
to the parallel rows of square duct 
which carry the cables to the respective 
furnaces. All wiring is protected by 
the duct enclosure and easily accessible 
through the hinged cover sections. 


PORTABLE WINCH FOR 
UGHTING MAINTENANCE 


MAINTENANCE 





General lighting in the 200-ft. by 
1200-ft. final assembly area of Plant 
B, Texas Division of North American 
Aviation, Inc., where the Liberator 
Bombers come off the lines, is pro- 
vided by 522 Holoplane No. 5050 com- 
bination mercury-incandescent fixtures 
(one 400-watt mercury vapor unit and 
one 750-watt incandescent unit, each 
with a prismatic glass__ reflector, 
mounted to a duplex supporting arm). 
Mounted flush with the lower chord of 
the roof trusses 30 feet above the floor, 
on 16-ft. by 24-ft. spacing, the units 
te an 
ootcandles on the ., 6-in. i 
hae 4-ft., 6-in. working 


Since there is no overhead monorail 
system Or craneway that can be uti- 
for lighting maintenance, each 

18 equipped with an automatic 
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* and front cover. 


average intensity of 35 . 


disconnecting Thompson hanger—the 
complete fixture, transformer: for the 
mercury unit, and hanger comprising 
an integral lighting unit. Each lighting 
unit is suspended by a flexible steel 
cable which passes over a built-in sash 
pulley at the outlet, then across the 
assembly bay (in the truss space) on 
other sash pulleys constructed so the 
cable cannot slip off or become jammed, 


and finally through a 4-inch conduit - 


riser down to a suspension cable term- 
inal box mounted:to the wall about six 
feet above the floor. Conduit is used 
for mechanical protection of the steel 
cable and to provide a convenient 
method of guiding the cable around 
bends and offsets required by building 
construction features. 

In general, each terminal box for the 
suspension cables accommodates seven 
lighting units. Designed for use with 


_a portable winch, these boxes contain 


hooks on which the cables are an- 
chored, after the lighting unit has been 
locked in the roof truss socket, and are 
equipped with a hinged bottom panel 
Beneath each box are 
mounted two 4-inch bolts to support 
the winch bracket made of channel 
iron with a horizontal adjustment for 
positioning the winch under the respec- 
tive fixture cables. Either the winch 
or bracket can be moved from place to 
place when the fixtures are cleaned. 
The winch drum contains sufficient 
cable to lower the lighting unit to the 
assembly floor for maintenance. Con- 
nection between the winch cable and 
the fixture cable (in the terminal box) 
is made with removable chain links 
small enough to traverse the protective 
conduit without jamming. After a 
fixture is lowered and cleaned, it is 





PORTABLE WINCH connected to a 

fixture suspension cable in one of the 

numerous terminal boxes in the final 

assembly area. Note anchor hooks in 

box and substantial sapporting bracket 
for winch. 


again hoisted into position and auto- 
matically locked in the socket, the sus- 
pension cable anchored to the terminal 
box hook and the next unit lowered. 
When a group of units is completed, 
the winch is removed and set up at 
the next terminal box. By using this 
scheme, a few winches—instead of the 
70 to 75 normally required to service 
the 522 fixtures (based on about seven 
to a terminal box)—serve adequately. 
Frequency of cleaning the lighting 
fixtures in this area is not too much of 
a problem. Because of the efficient 
filters used to clean the plant’s air 
supply, the units are cleaned only when 
lamps are replaced—usually after an 
average of 3,000 hours of service. 








FIXTURE BEING LOWERED for re- 
lamping and cleaning. Maintenance elec- 
trician T. Kinninger operates the port- 
able wall winch under the terminal box. 
When the units anchored to this ter- 
minal box are cleaned, the winch will 
be moved to another group of fixtures. 





FIXTURES ARE CLEANED at a con- 
venient working height. Here, mainte- 
nance electrician Roy M. Allen works 
on a unit. For relamping, be will raise 
the fixture slightly by operating the 
winch on the wall behind him. Main- 
tenance data is registered on a card 
attached to the fixture. 
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-with COLD CATHODE Fluorescent Lighting 





~ 


Many years of pioneering have given Federal 
Electric lighting engineers the “know how” 
when it comes to modern, effective and effi- 
cient lighting systems for all purposes—indus- 
trial, hotel, building, office, store, display, and 
decorative lighting. For some years Federal 
Electric Company, Inc., has been a recognized 








Remember: There are two kinds 


8 


fluorescent lighting! 


Cathode” is the common heater filament type of 
escent lamp; “Cold Cathode” is the improved 
betrode type, of which Zeon is the outstanding 
Long life, lower maintenance cost, greater 


ality are some advantages of Zeon Cold Cathode 









uorescent Lighting. 
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leader in the manufacture of Cold Cathode 
fluorescent lighting equipment. With Zeon 
Cold Cathode fluorescent lighting, illuminat- 
ing engineers and electrical contractors have 
successfully solved many highly involved light- 
ing problems. Let men like these help you get 
the most efficient lighting at a minimum cost. 


g 


‘OLD CATHO 


Take Advantage of Lighting 


In formation Service 


South State Street, Chicago 19, Illinois. 


The mark of lighting quality | 


You, your architect, engineer, or contractor, are in- 
vited to submit your lighting problem in a detailed 
letter. Federal Electric Company engineers will give 
it thorough and immediate attention. Address Light- 
ing Division, Federal Electric Company, Inc., 8700 









































How to prevent Fire and 
— képlosion with RA Electron Tinbes- 
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BRIEF ARTICLES about practical methods of installation and maintaining 
electrical wiring and equipment and up-to-date estimating and office prac- 
tices. Readers are invited to contribute items from their experience to this 
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department. 





All articles used will be paid for. “ 





Installing, Maintaining and Servicing 
Electronic Resistance Welding Control—!I 


HE ignitron contactor is one 
|: the simpler forms of elec- 

tronic controls used with re- 
sistance welding machines. Acting only 
as an electronic contactor, it affords 
no phase or heat control in itself. 
Therefore, the timing of the weld is 
controlled by the length of time the 
starting or initiating switch is closed. 
The welding current then starts im- 
mediately, and for this reason tran- 
sient current may flow for the first few 
cycles, depending upon the point in the 
cycle when the switch is closed. The 
weld then continues for as long as the 
operator holds the switch closed. If 
reasonably accurate timing is desired, 
a weld timer may be employed which 
has an adjustable time setting to initi- 
ate the ignitron contactor for a time in- 
terval of several cycles, usually 3-60 
cycles. Thus, this second article will 
deal exclusively with the proper pro- 
cedure in maintaining and repairing an 
ignitron contactor and a NEMA Type 
1A weld timer. 


Ignitron Contactor 


Although there are several forms of 
gnitron contactors, they usually differ 
only in size and type of ignitron tubes 
which can be accommodated (Fig. 1). 
The electrical operation is practically 
the same for all sizes. For this reason, 
the tests to be explained in this article 
will be the same for all forms. Refer- 
Ting to the wiring diagram (Fig. 2), 
twill be noted that the most complex 
items to test are the copper oxide recti- 
‘and the ignitron tubes. 
Bi faulty operation is experienced 
when the ignitron contactor is first in- 
Stalled, do not hastily blame the con- 


“™ Site in many instances the. 
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By W. J. Gorman, Jr. 


Industrial Control Engineering Division 


General Electric Company 
Schenectady, N. Y. 


trouble is faulty external wiring. In 
the case of trouble occurring some time 
after the control has been operating, 
the service chart contained in this 
article will be helpful in locating the 
source of trouble. 


Copper Oxide Rectifiers 


There are usually two copper oxide 
rectifiers in each ignitron contactor, 
one operating in each ignitor circuit. 
The purpose of the rectifier is to allow 
the a-c line voltage to pass through the 
ignitor the instant the anode of the 
particular tube is at positive potential. 
This strikes the arc (closes the circuit) 
and current flows for the half-cyclés 
during which the anode is positive. 

The copper oxide rectifier consists 
of a series of copper discs stacked to- 


gether on a common stud. Each disc is 
clean on one side and oxidized on the 
other. Electric current can easily flow 
from the oxide surface into the copper 
while a high resistance is offered to 
current flow in the opposite direction. 
Shown in Fig. 4 is a typical rectifier 
of the copper oxide type. It is im- 
portant that the terminals be properly 
connected into the ignitor circuit. Ter- 
minal markings should be checked with 
the wiring diagrams. 

A defective rectifier may sometimes 
be located by inspection. If the insula- 
tion has failed or for some reason there 
has been an arc-over, the defective 
rectifier will have a burned or black- 
ened appearance. In some instances of 
severe failures, molten metal may be 
expelled from the rectifier. No attempt 
should be made to repair a defective 
rectifier since special methods are used 
in its manufacture which cannot be 
duplicated by the average maintenance 
department. 

If visual inspection fails to reveal a 





FIG. 1—T ypical ignitron contactors for resistance welding: (1) with “size D” 
ignitron tubes; (2) with “size C” tubes (two “sizes B” shown in front); and 
(3) with “size A” ignitron tubes. 
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: i e rench. 
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With Unistrut, it’s simple, easy, quick to build 
“going -‘round-a-corner’’ cable supports 
. . . frames for electrical equipment, sub- 
stations, motor bases, etc. No drilling, no 
riveting, no welding. 100% adjustable and 

re-usable. Used on over 100 different kinds 

of electrical jobs described in FREE book. 


; lotted 
UT consists of (A) 
ae steel member = ed 
7 a held nut attachmen om 
anil teeth which bite into 
aa edges of Unistrut, ho 





UNISTRUT is available in several sizes and gauges. Stocks in 
Chicago, Detroit, Los Angeles, St. Louis, San Francisco, Kansas 
City, Seattle. Representatives in all principal cities. 
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1013 W. Washington Bivd., Chicago/7,lh 


pocaitls------------ oo a aie 


@ GET THIS FREE GENERAL BULLETIN 


Shows hundreds of illustrations and application pictures 
Explains fully the basic principles of UNISTRUT, and how 
you can use it to make any type of frame, hanger # 
support easily, when and as you need it. 
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FIG. 2—Elementary circuit diagram of ignitron contactor. 


‘defective rectifier, an electrical test 

must be performed. The rectifier should 

be disconnected from the circuit and 

“the electrical resistance of each unit 

“Measured in the forward and reverse 
direction (Figs. 6A and 6B). If a bat- 
tery type ohmmeter is used in making 
these measurements, the resistance in 
the forward direction will be approxi- 
mately one-quarter of that in the re- 
verse direction, providing that the 
rectifier is in good condition. A defec- 
tive rectifier will usually have the same 
resistance regardless of the direction 
of measurement. A battery-type ohm- 
meter operates on 14 to 7 volts. Be- 
cause of this low voltage, the differ- 
ence between the forward and reverse 
tesistance is rather low. Actually, 
when the rectifier is operated at rated 
voltage, the resistance in the reverse 
direction is several hundred times that 
of the forward direction. 


Ignitron Tube 


The top or anode connection of an 
§nitron tube consists of a braided cop- 
per lead and terminal. The larger rigid 
connection at the bottom of the tube 
Which acts asa support is the cathode 
lerminal. It is between these two con- 
Néctions that the primary welder cur- 
rent flows, For this reason, they should 
tightly connected to clean surfaces 
0 prevent any electrical heat losses. 
The small flexible lead, extending 
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from the bottom of the tube, is the igni- 
tor connection. The purpose of the 
ignitor is to start or “trigger” the tube 
and cause conduction of current from 
the anode to the cathode. Inside each 
tube there is a pool of mercury which, 
when the tube is properly mounted, 
just touches the tip of the ignitor. For 


should be held or mounted- in its 
normal operating position. 

Visual inspection very seldom re- 
veals a defective ignitron tube. Usually 
it is necessary to perform an ignitor 
resistance test and a gas test to deter- 
mine the condition of the tube. With a 
battery-type ohmmeter, the ignitor re- 
sistance is measured between the ig- 
nitor and cathode connections. The re- 
sistance should be measured in both 
directions and the average value used. 
A good tube may show resistance val- 
ues of from 5 to 500 ohms. However, 
more often the value will fall between 
10 and 150 ohms. When measuring 
ignitor resistance, always disconnect 
the ignitor lead to avoid measuring the 
resistance of a parallel circuit. 


Gassy Tube Tests 


When air leaks into an ignitron tube 
it is said to become gassy. This condi- 
tion is usually identified by the tube 
continuously passing current even when 
the control is not initiated. The cur- 
rent-flow can be detected by the ap- 
pearance of a light bluish glow when 
looking into the tube through the glass 
anode seal at the top. If a tube is 
thought to be gassy, remove power 
from the panel and disconnect the ig- 
nitor. Reclose the line switch, and if 
the tube gives evidence of passing cur- 
rent replace it with a new one. 

A further gas test may be made on 
an ignitron tube with the use of a 
high-voltage spark coil (induction 
type). To test the tube, remove power 
and disconnect the anode terminal from 
the bus or stud connection. Bend the 
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FIG. 6—Elementary diagram of a typical NEMA type 1A weld timer. 


95 














ALL THE 


WESTON tubular resistors . . . widely used since their 
introduction over a decade ago .. . furnish another out- 
standing example of sound engineering coupled with 
engineering foresight. For no new ‘hurried’ resistor 
design was needed in order to meet exacting military 
specifications that called for protection against tropical 
humidity, arctic and high working temperatures, and 
salt air. The WESTON tubular resistor met these new 
specifications . . . and in a rugged, non-fragile design 
tried and proved throughout the years. These resistors 
conform to and are approved under joint Army Navy 
Spec. JAN-R-29. Bulletin’A-12 gives complete specifica- 
tions. Send for your copy . .. Weston Electrical Instru- 
ment Corp., 672 Frelinghuysen Ave., ‘Newark 5, N. J. 
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touches the outside cylinder of the 
tube. If the test spark coil will draw a 
$ to j-inch spark, place the terminal 
approximately one inch from the cylin- 


“der. When touching the spark coil tip 
“to the anode cable, there should be no 


sparking, or pink or orange glow in- 
side the tube for more than a few sec- 
onds. Next, press the spark coil tip 
against the anode lead so as to decrease 
the gap between the terminal and the 
cylinder. Before this gap decreases to 
4:-inch, a spark should occur across the 
gap. If there is sparking or glowing 
inside the tube when the gap is ap- 
proximately 4-inch, the tube is gassy 
and should be replaced. 

When an ignitron tube is nearing 
the end of its useful life, it becomes 
“hard-starting” and occasionally causes 
the ignitor fuse to blow. Replacing the 
fuse sometimes allows the tube to oper- 
ate for some time before the fuse is 
blown again. In order to check prop- 
efly a hard-starting tube, it is neces- 
sary to use a cathode-ray oscilloscope, 





FIG. 4—Copper oxide rectifiers 


commonly referred to as a “scope”. Us- 
ing a reference voltage of the supply 
frequency, the scope should be syn- 
chronized to show a four cycle sweep 
(Fig. S-A). Place the negative lead 
of the scope on the cathode connection 
and the positive lead on the ignitor con- 
nection. The ignitor voltage, in which 
we are interested for this tube, will 
appear above the zero axis. When the 
contactor is operated, the ignitor volt- 
age will appear as shown in Fig. 5-B. 
Note the similarity of the peaks of 
voltage. The ignitor voltage of a hard 
starting tube will appear unstable, and 
the magnitude (height) of the peaks 
will vary from cycle to cycle (Fig. 
5-C). 
Auxiliary Loading 

The minimum current that can be 
controlled in a satisfactory manner by 
gnitron tubes is 40 amperes inductive 
welding load. Where the primary weld- 
ii§ current is less than 40 amperes, a 
Suitable shunt resistor or reactor must 

connected across the terminals of 
the welding transformer. Some igni- 
tton tubes will not conduct while oth- 
*s will intermittently pass current 


When the load current is less than 40 
amperes, 
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SERVICE CHART FOR IGNITRON CONTACTORS 





TROUBLE 


CAUSE TEST 





1. Ignitron contactor A. 
does not pass cur- 
rent to welding ma- 


chine when- in- 
itiating switch is B. 
closed. 
G 
D 


Remove fuses and test with ohm- 
meter, or check fuses in box using 
test lamp or indicator. 


Line fuse blown. 


Remove fuse and test with ohm- 
meter. 


Water flow switch Check to be sure cooling water is 
open. (Contact in flowing in tubes, 
ignitor circuit) 


Ignitor fuse blown. 


Determine if cooling water tem- 
perature is below 40 C. With 
power removed, use ohmmeter to 
determine if flow switch is nor- 
mally closed. 


. Starting contact or re- Determine if relay operates when 


lay fails to close igni- starting switch is closed. Clean 

tor circuit. switch and relay contacts. With 
power removed and ignitor switch 
disconnected, place ohmmeter 
across initiating circuit and note if 
resistance is infinite when starting 
switch is open, and zero when 
switch is closed. 


E. Ignitron tubes have bad Disconnect ignitors. and measure 
ignitors. resistance (10-150 ohms). 
F. Defective copper- Disconnect rectifier from circuit and 
oxide rectifier. measure resistance in each direction 
(one approximately four times 
other). 
G. Defective ignitron Replace with tubes that are known 
tubes. to be in good operating condition. 
H. Improper connections. Be sure tubes are mounted properly, 


2. Only one ignitron A. 
passes current B. 
("fires") when 
control is operated. C. 


and that the anodes are connected 
to the correct stud or bus. Wire- 
check all other connections. 


Bad tube. Check 1-E and 1-G. 

Defective copper- Check 1-F. 

oxide rectifier. 

Insufficient load cur- Measure primary load current. If 


rent. less than 40 amps, add sufficient 
load resistance in parallel with 
welding transformer primary to in- 
crease load current to a value above 
forty amperes. 

3. Ignitrons fire but A. Welding transformer Check all secondary connections 
welding machine has an open secondary for insulated joint. Be sure 
does not weld. circuit. electrode holder or tips have not 

been shimmed with paper or some 
other insulating material. 

B. Welding transformer Check all secondary connections 

has shorted secondary for grounds and shorts. 
circuit. 

4. Occasional _mis- A. Dirty contacts in start- Examine ail contacts for burned, 
firing of ignitron ing circuit. worn or oxidized surfaces. 
tubes. ; 

B. Bad tube. Check 1-E and 1-G. Place oscillo- 
scope across ignitor voltage and 
check for consistent firing. 

C. Insufficient load cur- Check 2-C. 

rent. 


5. Ignitrons pass cur- A. 
rent as soon as line 
switch is closed. 8B. 


Short in starting or Remove power and check for 

initiating circuit. shorts with ohmmeter or bell set. 

Ignitron tubes gassy. Check 1-G or test tube for gas 
with spark coil. 
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There are fourteen practical advantages of theremoplastic in- 
sulation over older types of construction . . . advantages which 
PLASTIC engineering now makes possible at what, in most cases, is 
NO PRICE PREMIUM. Check them yourself: |. Superior aging The 
properties, 2. High resistance to oxidation, 3. Low moisture ists os 
absorption, 4. High dielectric strength, 5. High tensile strength, line fro 
6. Resistance to flame, 7. Flexibility at low terhperatures, ooo cable : 
8. Resistance to abrasion, 9. Resistance to chemicals, !0. Re- Utilities, Radio, 
eh ivi liance and Instru 
sistance to oils and greases, 11. Ease of installation, 12. Increased os et Telephone 
capacity, 13. Attractive appearance, 14. Broad color range. and Contractors. 
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Type 1A Weld Timer 


The Type 1A weld timer utilizes a 
small a-c contactor for controlling the 
jgnitron contactor. The a-c contactor 
may be used to control directly the pri- 
mary current of small welding trans- 
formers, providing the contact current 
rating is not exceeded. The elementary 
diagram of a typical timer is shown 
in Fig. 3. The circuit employs a vacuum 
timing tube (Tube 1) and a thyratron 
control tube (Tube 2) for controlling 
the relay CR. Although it is not neces- 
sary for the maintenance man to have 


- a complete knoweldge of the function 


of each individual circuit component, 
he should have a general knowledge of 
the circuit operation. 


Operation 


In general, the Type 1A weld timer 
circuit consists of a vacuum tube or a 
thyratron tube (or both), a supply 
transformer, a relay, and a number of 
small resistors and capacitors. Tim- 
ing or delay is usually accomplished 
by charging or discharging a capacitor. 
Most timers include a relay which is 
energized when the starting or initiat- 
ing switch is closed. After a definite 
time interval, the relay is de-energized 
as the result of the timing capacitor 
charging or discharging. The relay 
coil is usually connected in the anode 
or power circuit of a tube, while the 
timing capacitor is connected in the 
grid or control circuit. Thus, with a 
relatively small amount of power in 
the grid circuit of a tube, we can con- 
trol a large amount of power in the 
anode or plate circuit. 

A capacitor to which a d-c voltage 
is applied suddenly acts as a short 
circuit the instant the voltage is ap- 
plied. However, gradually the capaci- 
tor charges to a voltage equal to that 
applied and theoretically becomes an 
open circuit. - This gradual change 
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FIG, 5—Screen views of cathode ray 
oscilloscope. 
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SERVICE CHART FOR WELD TIMER 





TROUBLE CAUSE 


TEST 





1. CR relay does not A. Faulty initiating switch Remove power and check initiating 


operate when 
initiating circuit is 
closed. 


B. Faulty tubes 


does not close circuit circuit with ohmmeter or bell set. 
between 5 and 6. 


If tubes have glass envelope, ex- 
amine top to determine if filaments 
are lighted. Replace with tubes 
known to be good. 


C. Capacitor 3C shorted. Remove from circuit and test with 


ohmmeter or replace with capacitor 
known to be good. 


D. Capacitor 3C open cir- Remove and measure capacity on 


cuited. 


capacity bridge or replace with 
capacitor known to be in good 
condition. 


E. 1T transformer second- Measure a-c voltage between 9 
ary winding burned and5. This should always be 115 


out. 


volts a-c. 


2. CR relay ses not A. Potentiometer 2P open Disconnect and place ohmmeter 


drop out after circuited. 
elapse of time de- 


lay. 


leads on 11 and 12, or 10 and 11. 
Rotate and check resistance over 
full range. 


B. Capacitor C2 shorted. Remove from circuit and test with 


ohmmeter or replace with capacitor 
known to be good. 


C. Potentiometer 3P open Disconnect and measure resistance 


circuited. 


3. Erratic timing. A. Open grid circuit. 


B. Faulty Tubes. 


between 12 and13. This is a cali- 
bration resistor and should not be 
rotated unless panel will be re- 
calibrated. 


Check grid circuits of tubes 1 and 2 
for open resistors or poor solder 
connections. 


Check 1-B. 


4. Short timing ob- A. Potentiometer 1P open Disconnect and measure resistance 


tained ~ regardless circuited. 
of setting of po- 


tentiometer 2P 


between 10 and 5. This is a cali- 
bration resistor and should not be 
rotated unless panel will be re- 
calibrated. 


B. Potentiometer 2P open Check 2-A. 


circuited 


5. Long timing is ob- A. Potentiomer 2P open Check 2-A. 


tained regardless of circuited. 


setting of potentio- B. Potentiometer 3P open Check 2-C. 


meter 2P. circuited. 


C. Resistor 4R open. 


Disconnect 4R and measure resist- 
ance with ohmmeter. 





from a short circuit to an open circuit 
takes place during a definite time inter- 
val, depending on the voltage applied 
and size of the capacitor. The larger 
the capacitor or the greater the volt- 
age, the longer will be the time re- 
quired to charge the capacitor. If the 
voltage and capacity remain the same, 
the time required for the capacitor to 
charge will always be the same. 

If a capacitor is charged to a certain 
d-c voltage and then the supply voltage 
is suddenly removed, the capacitor will 
theoretically maintain the charge in- 
definitely. If a resistor is placed in 


parallel with the capacitor, the energy 
in the capacitor will dissipate in the 
resistor when power is removed. The 
time required for the capacitor to dis- 
charge is dependent upon the voltage, 
capacitor size, and size of resistor. In 
general, it is these principles, applied 
to the grid circuit of a tube, that are 
used in simple timing circuits. 

The principal differences between 
the vacuum tube and thyratron tube 
are twofold. First, the vacuum plate 
current varies as the voltage on the 
grid is varied. Usually, the more 
negative the grid voltage, the lower is 
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Mercury Lamp Transformers—Careful design and con- 
struction of Jefferson Electric ML Transformers insure main- 
tained high efficiency of lamp performance, governing the 
current through starting and operating cycles.. For high 
bay lighting—for mercury lamps wherever used. Made in 
all standard capacities, single- and two-lamp types. 





Fluorescent Lamp Ballasts— Full control of all production 
steps is responsible for the uniform quality, quiet opera- 
tion, and long life performance for which Jefferson Electric 
Ballasts are widely known. Made in single- and two-lamp 
types (15 to 100 watts); 3-lamp type (40 watts); 4-lamp 
type (100 watts). Available for use with all commonly 
used fluorescent lamps including Cold-Cathode lighting. 








































Jefferson Electric Transformers are air-cooled and can be 
mounted at any point where 115 volt current is required 
for lamps, fans, control push buttons, electric heating and 
small motor-driven appliances. No vault or enclosures are 
required. Only the high voltage is distributed, thus elim- 
inating duplicate high and low voltage circuits. Made in 
capacities up to 5 KW. 























Unnecessary shutdowns and damage to mo- 
tors, wiring and equipment can be elim- 
inated with proper fusing. When excessive 
overloads require Jefferson Renewable Fuses 
to open the circuit, they do it safely. Rugged 
construction and simple design assure quick 
cleaning, easy renewal and long years of 
service. Jefferson-Union Renewable Fuses 
have been known for their uniform ac- 
curacy and reliability since the earliest days 
of the electrical industry. 
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FIG. 6A—Ohmmeter being used to test 
copper-oxide rectifiers. Resistance being 
measured in forward direction. 


the plate current, while a more posi- 
tive grid voltage produces a greater 
plate current. The thyratron passes 
no current in the plate or anode circuit 
when the grid is at a sufficiently nega- 
tive potential. However, there is a cer- 
tain point called the critical grid volt- 
age (approximately—10 volts for most 
thyratrons) which, if the grid is made 
more positive than that value, will 
suddenly cause the tube to pass full- 
load current with little resistance. The 
anode or plate current is determined 
by the load circuit and will remain 
the same regardless of how much more 
positive the grid is made. When a 
thyratron tube conducts, or what is 
commonly referred to as “fires,” a 
bluish glow will be present inside the 
tube. 


Preheating 


Secondly, all radio receiver type 
vacuum tubes do not require a cathode 
heating period before being operated. 
The small thyratron tubes, such as the 
GL 502 and GL 2050, require a heat- 
ing period of ten seconds before anode 
(or plate) voltage may be applied. 


Testing 


_The two types of tubes used in the 
timer described above may be checked 
or tested in most receiver type tube- 
testers. An a-c voltmeter should be 
used to check the circuit voltage, while 
an ohmmeter should be used to meas- 
ure resistance and check continuity. 
When making resistance measure- 
ments, it is necessary to disconnect the 
part being checked so as to avoid 
measuring a parallel circuit. When 
checking Capacitors, it should be re- 
membered that although most capaci- 
tors short-circuit when they fail, the 
electrolytic types will often open-cir- 
cuit and lose their capacity. The 

and discharging of capacitors 
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FIG. 6B—Ohmmeter being used to test 
copper-oxide rectifiers. Resistance being 
measured in reverse direction. 


may. be observed with a cathode ray 
oscilloscope. If trouble is experienced 
in the operation of this control, refer- 
ence to the service chart contained in 
this article will be helpful in quickly 
locating the cause. 


Operation of Weld Timer 


Referring to Fig. 3, the a-c voltage 
for heating the tube filaments is sup- 
plied with transformer 1T. This same 
transformer also supplies the a-c volt- 
age for the timing tube (1), control 
tube (2), and relay CR. During 
standby, the timing capacitor 1C is 
charged with a d-c voltage through 
grid rectification of tube 1. The charge 
on the capacitor will be negative at 
point 14, grid of tube 1. Capacitor 2C 
has no charge and therefore the grid 
and cathode of control tube 2 are at 
the same potential. Being open, the 
initiating switch prevents an a-c volt- 
age from appearing across tubes 1 
and 2. As soon as the switch is closed, 
tube 2 will conduct and pick up relay 
CR. Tube 2 conducts almost immedi- 
ately as the grid is at cathode potential 
and has no negative voltage to prevent 
the tube from conducting. The current 
in tube 1 is very small since the grid 
14 is negative because of the charge 
on 1C. Resistor 1R acts to discharge 
1C, at which time the current in tube 
1 is increased. As the current in tube 
1 increases, capacitor 2C is charged 
such that point 17 is negative with re- 


spect to 9. The result is that nega- ~ 


tive voltage is inserted in the grid 
circuit of tube 2. When this voltage 
reaches sufficient magnitude, it will 
act to shut off tube 2 causing relay CR 
to drop out and the welding current to 
terminate. The setting of potentiom- 
eter 2P determines the voltage to 
which capacitor 1C charges during 
standby. 1P and 3P are used to cali- 
brate the range of 2P to agree with the 
dial setting. 


Breaking Feeder 
Bottlenecks 


tions into place and connect them; two 
on the ground hoisting the sections 
with block tackle. A three-man crew 
sufficed on the 1000-ampere sections 
(250 pounds per 10-ft. length), with 
one man on the ground. 

Since a fair amount of vibration is 
present in a plant of this type, special 
care was exercised in mounting bus 
support brackets. All mounting bolts 


[FROM PAGE 69] 


were equipped with double nuts. 

The cost of the capacitor installation 
approximated $20 per kva., including 
the cost of the capacitors, fused dis- 
connect switches and connections to 
the distribution panel feeders. 





SIDE VIEW of U-shaped offset in 
feeder duct showing junction box at 
extreme top which incorporates an 
expansion joint. 





PLUG-IN DUCT SECTION, tapped to 
feeder duct, serves distribution panels 
in this area. Note capacitor bank (in 
circle) for one of the nearby panels. 
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PRODUCING THE FINEST in electrical 
wires and cables — over 60 types for 
every purpose—is Roebling’s job. From 
bare copper wire and strand to tough 
power cables ...they’re all made to the 
same high standards...to give superior 
yeriormance. 


And it’s 
saler who m2? 
..even under tod2 






our Roebling electrical whole- 
es them available to you 
-s trying conditions. 









You can count on him ... to provide a 
wide variety of Roebling and other 
quality products ... for delivery when 
and where wanted ... at a fair price. 


Look to Roebling electrical wires and 
cables ... and to Roebling electrical 
wholesalers ... to fiH your needs. To- 
gether they’re at your service — for 
your profit! 


JOHN A-RQEBLING'S SONS COMPANY 


TRENTFQN 2, NEW JERSEY 
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There is More Reason Today Thon Ever Before 
to Specify Benjamin Lighting Units with 


Porcelain Enamel fetlectars / 


The many important advancements made in all 















types of reflector finishes have left unchanged the 
3 BIG REASONS for Porcelain Enamel’s TOP RATING! 


Advancements in porcelain enameling gn 

make possible lighting reflectors with ait 
even greater resistance to weather, chip- 
ping, acids, thermal shock, etc. How- 
ever, while these advancements give — 
added reason for its specification, basi- 
cally the reasons for its TOP RATING 

remain the same. They are: 












1. DURABILITY 







TOP RATING in durability goes to , 
porcelain enamel. Reason: porcelain | 
enamel is an inorganic finish, being . 
literally rock fused on steel. Hence, un- =" 
like organic finishes, porcelain enamel 

is not subject to oxidation and deten- 

oration from the effects of time, heat, 

sunlight and atmospheric conditions. | 


me REFLECTIVITY 


TOP RATING, here, because with 2 
porcelain enamel you get a lighting  @*- 

unit which not only has a light diffus- 
ing reflection factor of 80% or more, 
but also one that will retain this efh- 
ciency for a life-time. For, although the . 2a ; y 
better organic finishes now possess ini- prs a 
tial qualities of reflectivity the equal a ae 
of porcelain enamel, only porcelain ; Le i. —-—- 
enamel has been so completely time [RRS 
tested. Years and years of service ex- 
perience prove that porcelain enamel SS wn %: | 
retains its light reflecting qualities ee" pgp c ale cs] ae 
throughout a life time of service with- a” us sary 

out appreciable loss. = aie 7 | | 


SS ir stmt cis 8 
TOP RATING goes to porcelain 
enamel. Because its dense, glass hard 


surface prevents dirt and oils from be- TRADE MARK 


extreme resistance to scratches, mar- 


ring, chipping . . . because it cannot Léghting E geetpyucent 




















ENAMEL SEALS 
AGAINST CORROSION 


To be Sure you Get Reflectors 
‘ Embodying the Latest Develop- 
4\ ments in Porcelain Enomel . . . 
. 4\ Specify BENJAMIN LIFE-TIME 
’ PORCELAIN ENAMEL REFLEC- 
’ TORS ... Years of pioneer 
4 \ leadership in the development 
<@ of special light reflecting enam- 
els and finer production meth- 
ods employed in Benjomin's 
own porcelain enameling plant 
insures porcelain enamel of a 
uniform quality that is wor- 
ranted to meet all recognized 
industry specifications including 
those of the RLM Standards 











oxidize or corrode . . . porcelain enamel DISTRIBUTED EXCLUSIVELY THROUGH ELECTRICAL WHOLESALERS 
surfaces are the most easily cleaned;, BENJAMIN ELECTRIC MANUFACTURING COMPANY as 
tequire only soap and water washing. DES PLAINES, ILLINOIS 
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INDUSTRIAL ELECTRIFICATION 


ENGINEERING ¢ INSTALLATION © MAINTENANCE [ian 


How fo Calculate Interrupting Capacity—Il 


Short-circuit currents are calculated for faults at various points in 


the system to enable specification of circuit breaker ratings. 


lished last month, the three steps 

for calculating short-circuit condi- 
tions were enumerated. Now, each 
point of fault will be considered indi- 
vidually with complete calculations re- 
quired to specify breaker ratings. Fig. 
1 of the first article (April, 1945) 
shows the various points of fault. The 
accompanying equivalent circuit dia- 
grams include only those portions of 
the circuit which contribute to the total 
fault current. 


SHORT CIRCUIT NO. 1 


The location of fault point No. 1 is 
so chosen that it represents the point 
of maximum short-circuit current 
available in the system, because it re- 
ceives current from all of the gener- 
ators as well as the motor contributions 
fed back from the Mill over the two 
transmission lines in parallel. Fig. 5 is 
a simplified diagram showing the 
equivalent reactances to point No. 1, 
for interrupting computations, while 
Fig. 6 similarly shows the equivalent 
reactances for the momentary current 
duty computations. It will be noted 
that in these simplified diagrams, simi- 
lar types of reactances are shown as 
one unit, and only the breakers in- 
Volved in the calculation are shown. 

The computations, in detail, are as 
follows : 

Combined equivalent p.u. reactance of 
the three generators: 


1 
1 1 1 
016 010 + O.073 
Each’ transmission line plus  trans- 
formers ; 


0.04 +0.08 + 0.04 =0.11 


iF the first part of this article, pub- 





= 0.0334 
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By Wayman A. Holland 
Switchgear Division 
General Electric Company 


Combined equivalent of the two lines 
in parallel: 


2: = 0.8 = 0.055 

ty. 3 

0:11 OH 
To this should be added the synchron- 
ous motor transient reactance (for in- 
terrupting capacities of the power 
breakers, Table III), 0.30: 

0.055 + 0.30 = 0.355 
The total combined equivalent react- 


ance from all sources to point at short- 
circuit No. 1, then, is: 


1 : 
i wae 0.0305 


0.0334 + 0355 


The required interrupting duty or 
the power circuit breaker at B, for 
short circuit No. 1 would be, then: 


10,000 kva. 








0.0305 = 328,000 kva, 
The a-c component of current is: 
328,000 _ 
73x38 13,700 amperes 
The interrupting current duty is, 





FIG. 3—Typical load center substation used in the distribution system of 

Fig. 1, showing the step-down transformer (No. 7, 2,000 kva.) and 480-volt 

drawout air circuit breaker metal-enclosed switchgear (breakers G and H, 
in the one-line Elementary diagram of Fig. 1). 
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Q04 Q04 Lo 
0.03 003 
No. 2 
~ 3004 0.04. 
No.4 
: No.3 
No.5 
Trans. 
0.30 Subte 004. 
Subtr. 0.05 
020 
No.6 
[_] Denotes circuit breaker 











FIG. 4—Reactance values for each element of the circuit (compare with Fig. 1 


first article). 


Circuit breaker position and fault locations are also indicated. 


Arrows show direction of current flow (on fault) from the various sources 
which include synchronous and induction motors in addition to the generators. 
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Combined generators 
subtransient reactance 
equivalent (0.0334) 


13,800 volt bus e 









Two transmission lines 
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FIG. 5 Interrupting 
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duty - Short circuit Na! 


and transformers Power 
equivalent reactance 1B | circuit 
(0.055) breaker 
4/60 volt bus Short 
circuit 
Group of synchronous No.| 
mofors, transient 
reactance (0.30) 











therefore, with the multiplying factor 
of 1.0 (from Table III): — 3 
13,700 X 1.0 = 13,700 amperes 
It is mow necessary to find the 
momentary current duty on the same 
breaker. ‘ 
This requires the computation of 
the additional current contributed by 
the induction motors, and of current 
from the synchronous motors as limited 
by the subtransient reactance rather 
than the transient (Table III). The 
contributions from the generators are 
the same as computed before. Fig, 6 
shows in a condensed, simplified form 
the reactances to consider. 
Subtransient reactance of 480-volt 
induction motors (1.33 p.u. on 10,000 
kva. base) plus transformer No. 7 re- 
actance (0.275) to 4160-volt bus: 
1.33 + 0.275 = 1.605 
Combined equivalent substransient re- 
actance of motors to 4160-volt bus: 


: = 0.131 





1 1 1 
0.207 0.5 * 1.605 
Add the paralleled transmission lines; 
0.131 + 0.055 = 0.186 
Combine this with the generator equiy- 
alent : 


1 
1 1 
0.0834 * 0.186 
The momentary short-circuit kva. is 
then: 


10,000 kva. 
0.028 


and the a-c component is: 


357,000 
1.73 X 13.8 
Since the multiplying factor for ob- 
taining the momentary current duty 
(from Table III) is 1.6, the momentary 
current duty is: 

14,950 X 1.6 = 23,900 amperes 





= 0.028 








= 357,000 kva., 


= 14,950 amperes 


Other Breakers Connected to 
13,800 volt Bus 


Let us now examine the conditions 
governing the choice of other breakers 
connected to the 13.8 kv. bus in the 
Power House. 

For a short circuit between trams 
former No. 2 and its associated breaker 
B (or between transformer No. 1 and 
its associated breaker B), with the 
corresponding D breaker, in the Mill, 
open, the power to be interrupted by 
the B breaker would be slightly less 
than that for short-circuit No. 1. The 
current from the generators would be 
the same (based on p.u. reactatce 
0.0334), while that from the mill 
motors would all come over only ome 
line (p.u. reactance, 0.30 + 0.11 * 
0.41) rather than over two lines 0 
parallel. } 
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Total p.u. reactance: 


Se = 0.0309 
‘Tos * 0.41 
The interrupting duty: 


» %-10 
a = 323,600 kva. 


The interrupting duty on the A 
breakers will be somewhat lower be- 
cause each breaker will not have to in- 
terrupt the power from its own gener- 
ator for a short circuit between the 
breaker and its generator. 

For each of these breakers, the power 
from the Mill will be the same as for 
short-circuit No. 1 (based on p.u. re- 
actance 0.355). 

For the A breaker in Generator No. 
1 circuit: 

1 

een | 1 

0.10 * 0.073 
Total combined : 


1 
pes 
0.0422 0.355 


Interrupting duty : 


10,000 X 1.0 
~ 0.0877 
For the breaker in Generator No. 2 
circuit: 

(by similar calculation) 227,700 kva. 
In Generator No. 3 circuit : 190,700 kva. 
The tables of standard breaker rat- 
ings (as published by breaker manu- 
facturers) show 15,000 volt breakers 
with interrupting steps of 150,000, 
250,000 and 500,000 kva. Since all of 
the breakers connected to the 13.8 kv. 
bus in the Power House, except those 
of Generators No. 2 and No. 3, have 
duties exceeding 250,000 kva., it is 
necessary that 500,000 kva. breakers 
be chosen, and for standardization, in- 
terchangeability of parts, and conven- 
ience it is desirable that all of the 
breakers be of equal ratings. A breaker 
of the type shown in Fig. 1, (GE Type 
AM-15-500 magne-blast oilless power 
breakers), would be recommended. 
This breaker has an interrupting rat- 
ing of 500,000 kva.; an interrupting 
current rating, at 13.8 kv., of 21,700 
amperes; and a momentary rating of 
50,000 amperes all of which are more 
than adequate. 

NOTE: Power circuit breakers are 
listed with three interrupting ratings, 
tamely, three-phase kva. at rated volt- 
‘ge, amperes at rated voltage, and 
maximum amperes. The common and 
‘onventent reference is usually to the 
kya, tating, but when computing the 
interrupting duty at a voltage lower 
than the rated voltage, care must be ex- 
‘reised not to have a current exceeding 
© maximum ampere fating.” ‘Con- 


= 0.0422 


= 0.0377 





= 265,200 kva. 
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FIG, 6- Momentary current duty- Short circuit No. |.Inter- 
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Two transmission B | circuit 
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rupting and momentary duty-Short circuit No.2 


sequently, along with other listed rat- 
ings, there is one entitled “minimum 
operating volts at rated kva.” If the 
application voltage is less than the 
listed minimum operating voltage, the 
current to be interrupted must be com- 
puted (rather than the kva.) to make 
sure that it does not exceed the listed 
maximum ampere rating. In the ex- 
ample herein illustrated, the applica- 
tion voltages are all higher than the 
corresponding listed minimum operat- 
ing voltages and, consequently, it is 
safe to compute the kva. interrupting in 
each case, as is done. 


SHORT CIRCUIT NO. 2 
Low-voltage air circuit breaker in- 

terrupting and momentary current du- 

ties are computed from subtransient re- 


actance limitations of all connected 
machines; hence the total p.u. react- 


Combined generafors 
$ Subtransient reacfarice 
equivalent (0.0334) 


13,800 volt bus 





One transmission lire 
and transformer (Ql!) 
(Line No./ breakers open) 


Power circuit breaker 


& Short circuit No.3 
FIG.7- Interrupting duty-Short circuit No3 


ance to point No. 2 will be the same 
as that to point No. 1 for the momen- 
tary current plus the p.u. reactance of 
transformer No. 3 (1.0); the react- 
ances are shown in simplified form in 
Fig. 6: 
0.028 + 1.0 = 1.028 

The short-circuit values at point No. 2, 
therefore, are: 


10,000 kva.__. n, 
ey ache 9,727 kva., 
with an a-c component of: 
9727. 
173 X 0.208 ~ 7/000 amperes 
The required interrupting and 


momentary current ability is this times 
the multiplying factor of 1.25 (from 
Table III), which is: 

27,000 X 1.25 = 33,800 amperes 

For this, a standard breaker having 
50,000 ampere interrupting rating, 
such as a GE Type AL-2-50 is suitable. 


SHORT CIRCUIT: NO. 3 


Current flowing into short-circuit 
No. 3, through breaker D, comes from 
the Power House through transmission 
line No. 2 and this is maximum when 
the breakers in line No. 1 are open. 
The motor short-circuit contributions 
to the short circuit at point No. 3 do 
not pass through breaker D. The 
simplified reactance diagram is shown 
in Fig. 7. 

NOTE: The short-circuit point No. 
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Combined generators 
3 Subtransient reactance 
equivalent (0.0334) 
R Shor? 
circuit 

13,800 volt bus No. 4 
One transmission Power 
line and trans- circuit 
formers (0.11) breaker 








4,160volt bus* 


Group of synchronous 
a” transient react. 


(0.30) 


FIG. 8- Interrupting duty- Short circuit No. 4 


3 is, in reality, the same as a short cir- 
cuit anywhere on the 4160-volt bus 
in the Mill, and the contribution to 
such a short circuit from the Power 
House through one of the breakers D 
is maximum when the other is open 
because if both were closed, each 
breaker would divide the duty. Obvi- 
ously, the D breakers would not have 
to interrupt any motor contribution 
from the Mill motors to a bus fault. 

The computations are as follows: 
Combined equivalent of all generators, 
found previously to be 0.0334 plus p.u. 
reactance of one line found previously 
to be 0.11; 


0.0334 + 0.11 = 0.1434 
The short-circuit kva. at No. 3 is then, 


10,000 kva. 
0.1434 


= 69,700 kva. 


xO) 





Combined generators 
subtransient reactance 
equivalent (Q0354) 


13,800 volt bus 


This should be checked with the 
duty requirements for a short circuit 
at point No. 4. 


SHORT CIRCUIT NO. 4 


Here the power may be considered 
as fed through breaker D from the 
power house, via Line No. 1, in paral- 
lel with the motors in the Mill, as indi- 
cated in Figs. 8 and 9. 

From the Power House: 

0.0334 + 0.11 = 0.1434 
Combined equivalent (for interrupting 
capacity ) : 

1 
1 1 

0.1434 * 0.30 
The short-circuit kva. is: 

10,000 kva. 

0.097 


= 0.097 


= 103,000 kva. 
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‘FIG. 10- interrupting duty- 


For the momentary rating, the syb. 
transient reactance limiting Powe, 
House contribution will be the sanp 
(0.1434), but from the Mill the curren 
contributions from the _ induction 
motors and from the synchronous mo. 
tors limited by subtransient reactance 
must be included (Fig. 9). 

The combined motor  subtransien 
reactance, as found previously is 0,13] 
(for short circuit No. 1 computation), 
Total combined, then is: 


1 
1 1 
0.131 * 0.1434 


The required momentary current duty 
in kva. is: 


10,000 kva. 


= 0.07 








0.07 = 143,000 kva- 
with a-c current component of: 
143,000 _ 
1.73 xX 4.16 = 19,870 amperes 


Since the circuit here is less than 
5000 volts and the power is not fed 
predominantly by directly connected 
synchronous machines the multiplying 
factor of 1.4 should be used (Table II], 
3rd footnote). 

19,8370 X 1.4 = 27,800 amperes 

It should be obvious that for a short 
circuit between the D breaker at the 
left and transformer No. 4, the duty 
will be the same as for the righthand 
breaker just calculated. 


SHORT CIRCUIT NO. 5 
The location of point No. 5 is 9 
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Provide 


Metallic and abrasive dusts, 
metal cuttings, coolant mists, 
and other destructive atmos- 
pheres never reach the vital 
parts of a Century TEFC Motor. 





heinner frame of Century 

TEFC Motors. is sealed against 
the entrance of foreign matters. The 
windings and bearings are thus 
protected—and longer, more con- 
tinuous operation is assured in 
destructive atmospheres. 


The motor is kept cool by a fan, 
which forces air through large, 
smooth air passages between the 
inner and outer frames. These mod- 
em Century motors meet the de- 
mands of high-speed production 
that exists today and will continue 
after the war. 


A Century engineer 
will gladly help you 
select the Century 
motor that best fits the 
load and the operating 
conditions surrounding 
your motor-driven ma- 
chinery. Call him in. 


CENTURY ELECTRIC COMPANY 
1806 Pine Street * St.Louis 3, Missouri 


S Offices and Stock Points in Principal Cities 
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chosen that it represents the point of 
maximum short-circuit current avail- 
able from the 4160 volt bus because it 
receives the entire short circuit con- 
tribution from the Power House and 
the motors in the Mill, and accordingly 
a power circuit breaker adequate for 
this condition will be adequate for all 
circuits from the 4160 volt bus (breaker 
locations D and E). 

The short-circuit current conditions 
as far as motor contributions are con- 
cerned, are the same as for point No. 
4, but the current from the Power 
House will be increased by the paral- 
leling of the two lines (Fig. 10) so that 
the reactance would be: 

0.0834 + 0.055 = 0.0884 

For the interrupting duty, this is 
combined with the transient reactance 
of the synchronous motors: 


ee 
—e 1 
0.0884 * 0.30 
The short-circuit kva. is: 
10,000 
0.068 


with a-c current component of: 


147,000 
1.73 X 4.16 
The required interrupting capacity 
is (with multiplying factor of 1.0 from 
Table III): 

20,400 < 1.0 = 20,400 amperes 

For the momentary current duty the 
total combined subtransient reactance 
of all the motors’ (Fig. 11), as used 
previously, 0.131, is combined with 
that from the Power House, 0.0884: 


1 
i i 
0.0884 * 0.131 


The momentary duty is, then: 


= 0.068 


= 147,000 kva. 


= 20,400 amperes 


= 0.053 








10,000 
0.053 = 188,700 kva. 


with a-c current component of: 


188,700 - 
1.73 X 4.16 


The momentary duty on the breaker 
then is: 

26,200 X 1.4 = 36,700 amperes 

Reference to tables of standard rat- 
ings shows that a 5000-volt, 150,000- 
kva. breaker (such as a GE Type 
AM-5-150 magne-blast), with inter- 
rupting rating of 21,000 amperes at 
4160 volts and short-time, momentary 
rating of 40,000 amperes, has adequate 
rating for breakers D and E for present 
requirements, but with little leeway 
for future additional capacity. Any 
allowance for such additions will de- 
pend entirely upon the conditions in the 
system and these are outside the scope 
of the present article. 


= 26,200 amperes 
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NOTE: Calculations have been made 
here for breakers D and for the worst 
condition for breakers E. Since the 
p.u. reactance from the Power House 
to the Mill is 0.0884, the interrupting 
duty from this source alone, without 
the addition of any contributions from 
motors in the Mill, would be: 


10,000 kva. X 1.0 
0.0884 


Therefore any one of the E breakers 
would have to have an interrupting 
ability equal to or greater than 113,100 
kya. which means, a breaker having 
the 150,000 kva. rating. 


SHORT CIRCUIT NO. 6 


For Point No. 6 (Figs. 10 and 11) 
the reactance of transformer No. 6 
is added to the reactance to point No. 5. 
For interrupting duty: 

0.068 +- 0.04 = 0.108 
For momentary duty: 

0.053 + 0.04 = 0.093 
Short-circuit kva. is: 

10,000 kva. 

0.108 


with a-c current component of: 
92,600 
1.73 X 2.3 
Interrupting duty is then: 
23,100 X 1.0 = 23,100famperes 
Momentary kva. is: 





= 113,100 kva. 


= 92,600 kva. 


= 23,100 amperes 


10,000 
0.093 _ 


= 107,500 kva. 





| 3,800 volt bus 





with an a-c current component of: 


107,500 
1.73 X 2.3 
Momentary current duty is then; 
26,900 X 1.4 = 37,600 amperes 
From tables of standard ratings it js 

found that a 5000 volt, 100,000 kya, 
breaker, having an interrupting rating 
of 25,000 amperes at 2300 volts, and 
short-time momentary rating of 40,00) 
amperes (GE type AM-5-100 magne. 
blast) has suitable ratings for present 
requirements. 


SHORT CIRCUIT NO. 7 


In this case low-voltage air circuit 
breakers are involved. Therefore the 
procedure followed in the computation 
of the short-circuit current at point No. 
7 is similar to that which involved 
the subtransient motor reactances’ for 
point No. 6, except that here the 49) 
volt induction motor contributions are 
figured directly (Fig. 12): 


p.u. reactances from Power 
House (total) ........... 0.0884 


synchronous motors (subtran- 


= 26,900 amperes 





ME © Actes t 1a» ieee 
4160 volt induction motor 
(subtransient) ............. 0.5 

Combined : 
1 & 
i i " plae: 0.055 


0.0884 * 0.207 0.5 
To this should be added the reactance 
Combined generators 


subtransient reactance 
equivalent (00334) 





Two transmission lines and 
transformers equivalent 
reactance (0.055) 


4160 volt bus 
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FIG, 11- Momentary circuit duty- Short circuits No. 5&6 — 
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In Terms of Electrical 
Wires and Cables 
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A FEW MINUTES’ observation of Mac “in 
operation” around the Paranite plants will 
give you the answer. For maximum is this 
hard-working man’s favorite adjective — 
and he has an inborn ability to make things 
Operate with maximum efficiency, at maxi- 
mum speed; a constant determination to produce wire 
and cable of maximum quality. That’s why we changed 
the spelling to M-A-C-S-I-M-U-M ! 

The facts behind this word also spell many good 
reasons why industrial engineers, architects, and elec- 
trical contractors—the men who really know—specify 
Paranite so consistently for dependable wiring. They 
have learned from experience that there is a “Macsi- 
Mum” margin of safety in this fine wire and cable— 
accurately drawn to size under most careful supervision 
subjected to repeated physical and electrical tests 
during fabrication—insulated to. meet requirements 
far above average specifications—packed for shipping 
only after rigid final inspection. In other words— 

















If it’s PARANITE it’s right! 
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Syn. motors Ind.motors 
sub. react 
(0.20) 





Combined gen€rators 
subtransient reactance 
equivalent (0.0354) 


13,800 volt bus 





Two transmission lines 
and transtormers 
equiv. react. (0.055) 


4,160 volt bus 
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sub. react 
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Ind. motors 





sub. react (1.33) 


Aircircuit 
breaker 





Air circuit 
breaker 


Short circuit 
No.8 


FIG. 12-Interrupting duty- Short circuits No.7 & 8 
Momentary current duty- Short circuits No. 7&8 










of transformer No. 7: 


0.055 + 0.275 = 0.33 ; 


Combined with the reactance of the 
volt motors: 


eer 
0-33 * 1.33 
This short-circuit kva. is: 
10,000 
0.26 
with a.c current component of: 


38,470 _ : 
ee 

For momentary and interrupting 
current duty this is multiplied by the 
factor 1.25 (Table III): 

46,300 X 1:25 = 57,900 amperes 


From the tables of standard ratings 
it is seen that a breaker with 75,000 
ampere interrupting rating is required. 
Inasmuch as the normal full-load cur- 
rent of the 1500 kva., 480-volt trans. 
former is 1800 amperes, breaker G 
will have to be a 2000 ampere breaker 
and this has an interrupting rating of 
75,000 amperes. If modern, properly 
coordinated breakers such as GE 
Types AL-2-75 and AL-2-50 breakers, 
are employed, the breaker H can be 
cascaded with G, in which case the H 
breaker can be applied up to twice its 
interrupting rating, and, hence, a 50,- 
000 ampere breaker would be adequate 
and suitable. 





= 38,470 kva. . 





TABLE IV 


SUMMARY OF RESULTS OBTAINED BY COMPUTATION OF IC (INTERRUPTING CAPACITIES) 
AT VARIOUS POINTS IN SYSTEM OF FIG. 1 



































wa: . Standard Ratings 
Total Equivalent Cepeda Reyes (as selected) Gaal 
. P.U.Reactance |—-———————-——-—— : — enera 
— - ig Interrupting ry Interrupting Electric 
Point Loca- —~—~| Mom Biéales aL Mom. Breaker 
ote Wineas F PCB Mom pcB. | RMS | Cu" Curr. jer 
PCB LC! & ; KVA AMP Amp.’ KVA AMP? | Amp. 
ACB I-C? 
ee Beers Fortes, soe her Te ee Power 500,000 | 21,700 | 80,000 
1 \B 0.0305 | 0.098 | 328,000 | 13,700 | 23,900 | Power | 500,000 | 21,700 | 80,000 
9 Coit. A wield |....... 33,800 | 33,800 | Air 50,000 | 50,000 
3 ee | kl eres 69,700 | 9,680/ ...... Power: | 
4 | 2. 4 0097 0.07 | 103,000 | 14,300 | 27,800 | Power f | 150,000 | 21,000 | 40,000 
5 oe 0.068 0.053 147,000 | 20,400 | 36,700 | Power 150,000 | 21,000 | 40,000 
6 F 0.108 0.093 92,600 | 23,100 | 37,600 Power 100,000 j 25,000 | 40,000 
{[G\ 75,000 | 75,000 
7 \ H f Sides > od 0.26 every. 57,900 57,900 Air ceececce | 25,000 50,000 
8 Rake Bee 151°) | oe 93,400 | 23,400| Aw |........ 25,000 | 25,000 
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a®&Nner CAN SOLVE YouR 


INDUSTRIAL BRAKE PROBLEMS 


Type H brake for use where 
parking brake is not needed. 


for Your Present Requirements 


If you have not yet installed Wagner Industrial Hydraulic 
Brakes, your problems of inadequate and inefficient braking can 
be solved by installing Type H (without parking brake) or 
Type HM (with parking brake). They are easy to order—and 
easy to install. When you order a Wagner industrial brake to 
replace one you now have, you receive a complete system which 
includes every part needed for its installation, and complete 
installation instructions, 


Hydraulic brakes are now so universally applied to overhead 
cranes and other types of industrial machinery, that a repeti- 
tion of their advantages over other types of brakes is hardly 
necessary today. 

1, With Wagner industrial hydraulic brakes, the operator 


If you have older Wagner Industrial Hydraulic Brakes, you 
will improve your braking system by modernizing your solenoid- 
type HM brakes, or you may have a Type H brake and find 
you now need the parking brake available on the improved 
Type HM brake. ... Conversion kits are available for all HM 


HM brakes. 





At left: Old-style solenoid brake 
can be readily converted to 
new-type HM brake. 


At right: Type H brakes can 
be easily converted to type 


Write for 


Complete 7 


... write for descriptive data 
IU-34 for complete information 
on Wagner Industrial Brakes. 


Type HM brake for use where 
parking brake is necessary. 





has complete control over the rate of deceleration—just as he 
has in his automobile. 


2. If two brakes are involved, as in double-bridge braking, both 
brakes do an equal amount of work, and there isn’t the strain on 
the machinery one encounters in unequalized mechanical. brakes. 


3. At all times, the brakes are actuated as soon as the operator 
steps on the brake pedal —no time loss, no energy loss. 


4. The brakes are self-contained, involve no linkage, cables, 
rods, etc.; they are as simple in operation as the hydraulic 
brakes on your car. 


5. In event of power failure, crane can be brought to stop 
as quickly as desired—hydraulic brakes are in no way affected. 


for Modernizing the Wagner Brakes You now Have | 


brakes with solenoids (similar to diagram at the left), to replace 
the solenoids with the hydraulic-released spring-set cylinders. 
Also, kits are available to convert H-type brakes to HM brakes. 
Each kit is complete with all necessary parts and conversion in- 
structions. Conversions are easily made. 








145-5 


Wagner Electric Corporation 


ESTABL 


6413 Plymouth Avenue, St. 
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‘Louie Moa  S.-A. 
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LIKE THE TELEPHON: 


IN ELECTRICAL CONDUII 
QUICKER, TOO, WHEN YOU 





Every E.M.T. coupling actsasaunion.No Standard 9m 7 for use with ELEC 
need to turn the tube to draw up the joint. TRUNITE E.M.T. are available ina 
Just tighten nuts with wrench or pliers. complete range of types and sizes. 


Standard E.M.T. box connector for at- _E.M.T. box connector without the lockwm 
tachment to outlet or other types f may be used to connect threaded 
knockout boxes. No bushing is required. fittings of corresponding trade size. 
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-CONNECTIONS ARE EASIER AND 
USE REPUBLIC ELECTRUNITE E.M.T. 


Just as the hand-crank is a thing of the past in 
compact, modern telephone installations, so, 
too, are threaded fittings outmoded in up-to- 
date conduit runs of Republic ELECTRUNITE 
EM. T. 

With ELECTRUNITE E.M.T., dirty, tedious 
thtead-cutting is eliminated. Because it is 
threadless, there is no need for excess metal 
to serve as a base for threads—no steel is ex- 
posed at the joint—no wrench marks damage 
the tightly-adherent zinc coating. 


Two simple compression-type fittings—coup- 
ling and box connector—and a pair of pliers 
make strong, water-tight joints that will not 
vibrate loose. The box connector also makes 
it possible to combine ELECTRUNITE 
E.M.T. with existing threaded conduit instal- 
lations and fittings. 

ELECTRUNITE E.M.T. is tough, strong and 


“Republic ELECTRUNITE E.M.T. 
m sizes", %" and 1" is accurately 
marked off in feet and inches, just 
like @ continuous foot rule. 


‘ . 


‘LIGHT WEIGHT TH 
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rigid—carries the approval of the Under- 
writers’ Laboratories and The National Elec- 
trical Code for exposed, concealed and con- 
crete slab construction. Yet, it is so uniformly 
ductile that it bends easily and quickly. 


Other features which make ELECTRUNITE 
so easy to install include a special knurled 
inside surface which makes wire-pulling a 
snap, and Inch-Marking* which allows you 
to make predetermined bends either in the 
shop or on the job. 


For full information on Republic ELECTRU- 
NITE E.M.T., see your nearest distributor or 
write us for a free 68-page booklet that gives 
complete bending instructions, illumination 
standards and electrical maintenance data. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION - CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, New York 


| ELECTRUNITE E.M.T. 


REG. U. S. PAT. OFF. 








SHORT CIRCUIT NO. 8 


Here, as for point No. 6, the react- 
ance is the same as for the previous 
point, plus the intervening transformer 
reactance (Fig. 12). : 

0.26 + 1.25 = 1.51 
Interrupting and short-time kva.: 


10,000 
1.51 
with a-c current component of: 
6,620 

1.73 X 0.208 
Duty on breaker is then: 

18,700 X 1.25 = 23,400 amperes 

From tables of standard ratings it is 
found that a 25,000 ampé@re breaker, 


such as a GE Type AE-1-25, has ade- 
quate ratings for breaker J application. 


= 6,620 kva. 


= 18,700 amperes 


The results of the example calcula- ° 


tions are summmarized in Table IV. 

The foregoing example . illustrates 
the methods employed when all of the 
system and circuit reactances are 
known. As stated in the text, however, 
in many cases local systems are served 
by power transformers fed from large 
utility systems whose total reactance to 
the transformer is not known, and can- 
not be ascertained easily. 

In such cases a conservative proced- 
ure is to assume that the only reactance 
worthy of consideration is that of the 
supply transformer. This will give 
values of short-circuit current that are 
high and which may be unduly high if 
the system reactance (which is thereby 
neglected) is relatively high. As 
previously stated, another assumption 
is that the interrupting rating of the 
device controlling the supply trans- 
former primary is equal to the limit 
of available short-circuit power. The 
effects of these assumptions are illus- 
trated in the next example. 


SMALL PLANT SYSTEM 


Let Fig. 13a and 13b represent a 
small industrial plant served by a 1000 


kva., 4160/480 volt, 5.75 percent re- 
actance, three phase power transformer 
fed through a 100,000 kva. interrupting 
rating power circuit breaker from a 
utility system. 

Equivalent reactance of utility sys- 
tem, based on 100,000 kva., at trans- 
former kva. rating: 

1,000 _ 

100,000 ~ 0.01 
Total p.u. reactance: 

0.0575 + 0.01 = 0.0675 

Since all interrupting and momen- 
tary ratings of low-voltage air circuit 
breakers are given in amperes only we 
may calculate the normal current at 
once and then compute the short-circuit 
values directly by dividing by the p.u. 
reactances. Thus, the normal current 
is: 

1,000 kva. 

1.73 X 480 

Interrupting and momentary current 
duty on air circuit breaker in secon- 
dary: 

1,200 X 1.25 

0.0675 

If on the other hand, the interrupting 
rating of the primary breaker is not 
known and only the transformer react- 
ance taken into consideration the inter: 
rupting and momentary duty would be 
calculated as follows: 


1,200 X 1.25 
0.0575 
The normal current, 1200 amperes, 
would require a 1200 ampere breaker. 
As found from the tables of standard 
breaker ratings it has an interrupting 
and momentary current rating of 50,- 
000 amperes. Accordingly, for a 
breaker located at A Fig. 13a the same 
breaker would be required whichever 
way the duty was calculated. 

Suppose, however, individual circuit 
breakers, as at D and E in Fig. 13b.are 
used rather than a main transformer 
secondary breaker like A of Fig. 13a. 
With the 100,000 kva. limitation on the 

primary power, 
the required duty 





= 1,200 amperes 


= 22,200 amperes 


= 26,100 amperes 















5% Te (0.0575) 
Air circuit breaker 


Short circuit No.! 


2 Air circuit 
B breakers 


Motor load 





5 V4 To (6.0575) 


Short 


power 
by transformer fed from utility 


is only 22,200 


4,160 vol? 4,160 vol? 
utility system utility system amperes, permit- 
Power circuit breaker Power cirevit breaker ting the applica- 

100,000 kva. interrupting 100,000 kva. interrupting tion of a standard 

_ rating,00/ 4160 foe a 0.0! 25,000 ampere 
480 egal 480 ie taal breaker; whereas, 


with the assump- 
tion of no limit 
and using only 
the transformer 
reactance t he 
value. 26,100 am- 
peres would re- 


Motor load Shor# 7 50.000 

1,000 kva. circuit 1,000 kva. circuit quire a ’ 
20% No.2 20% No.3 ampere breaker, 
(020) Am (0.20) (b) which would in- 
FIG.13- Small industrial plant system served volve greater in- 





vestment. 
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In both cases (Figures 13a and 
13b), assuming 100 percent motor load 
concentrated in the one feeder, breaker 
C must interrupt, in case of a short 
circuit (shown as No. 2 in the dia. 





gram) the motor contribution jg: 
1200 x 1.25 _ 7500 ae 
020 = ampers, in addi- 


tion to the current from the trans. 
former. In the case of the main trans. 
former breaker, Fig. 13a, both break. 
ers B and C in cascade, can be applied 
up to 200 percent of rating; or of the 
type having 15,000 ampere interrupt. 
ing rating for the limited case, or 
25,000 amperes for the unlimited, 
Similarly, for the case shown in Fig, 
13b, for the limited case, the E breaker, 
cascaded on the D and connected dj- 
rectly to the transformer, must be a 
25,000 ampere breaker for the limited 
case, and a 50,000 ampere breaker for 
the unlimited case. 

There is a matter of general ac- 
ceptance in connection with motor con- 
tributions which may be mentioned. In 


- an industrial plant operating at 600 


volts or less, there are generally num- 
erous motors, most of them small, that 
is, under 50 hp. Usually, the aggre- 
gate of the total number of motors 
greatly exceeds the total kva. available 
from the source. These motors are 
continually being turned off and on, 
and it is practically impossible to pre- 
dict which ones will be on the line 
when a short circuit occurs (the run- 
ning motors, obviously, are the only 
ones which contribute short-circuit 
current). Furthermore, it would not 
be practical to obtain the characteris- 
tics of each small motor and account for 
the effect of the reactance of their 
leads, 

Accordingly, where more accurate 
data is not available, it is the accepted 
custom to assume that, for 240, 480, and 
600 volt systems, the maximum kva. 
of motors running at any one time is 
equal to the total kva. available, and 
that the reactance is such that the 
motor contribution will be five times 
the normal full-load current, which is 
to say, p.u. reactance of 0.20. Thus, 
in Fig. 12, the motor load is 1000 kva, 
the normal full-load current, 1200 
amperes, and the short-circuit contri 


5 x 1200, or E 


bution equal to 1D 


x 1.25 = 7,500 amperes. 

In systems rated 208Y/120 volts 
it is assumed that much of the loads 
lighting, heaters, soldering irons, &% 


with fewer motors and hence for swt 


systems the maximum motor load 1s 
customarily assumed to be 50 percett 
of the total available, thus contribr 
ting a short-circuit current amountili 
to 2.5 times the normal full-load ci 
rent. 
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ns Every Good Feature 
‘a 
ly You Could Ask! 
“uit 
not Copperspun Rotor—The only rotor centrifugally 
rs cast in one piece—and of copper. 

of : 

A UNIQUE and exclusive Protected Frame— Excludes dripping liquids and 
lel feature of the new Fairbanks- . : 

falling particles. 
Morse general-purpose mo- 
tor in frames 224 to 365 Ball Bearings —Sealed in and protected. 
a sone is its cross-flow Recessed Conduit Box—An innovation for neat 
ni gee sig lone installations in close quarters. Conventional box 
. Air is taken in at each end, also provided. 
: flows through separated pas- i je 53 
and sages across the stator core, Adaptability — Frame gives protection in any 
the and is exhausted simultaneously at both ends, as shown by = Mounting position because the vented bearing 
mes arrows on the cut-away view. The results— uniform cooling, — >tackets can be turned to four positions 90° apart. 
h is freedom from hot spots, longer motor life. Reversible frame permits locating conduit box on 
hus, pabische i ide. 
me Cross-flow ventilation as well as other advanced features ps me 
00 put this motor out in front in stamina, in protection, and in Balanced Characteristics—A 40°C. motor with 
ng versatility. To appreciate fully what it can do for you, see it high efficiency and power factor, also excellent 
demonstrated. Write Fairbanks, Morse & Co., Fairbanks-Morse starting and accelerating torques. 

Building, Chicago 5, Illinois. , 
sy Buy and Keep More War Bonds 
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QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 


industrial electrical contractors out of their experience. 


For every ques. 


tion and every answer published, we pay $5.00. 


- 
< 





LOCATING TROUBLE 
IN BURIED PARKWAY CABLE 


“tar 

UESTION 173. We have 

quite a bit of high voltage park- 

way cable, lead covered with 
steel armor, and directly buried 
in the earth an average of four 
feet down. Although we have 
had no failures to date, I am 
wondering if someone can tell me 
a method by which a fault may 
be located with some instrument 
used above the surface. This 
would save quite a bit of digging 
if something like this can be 
done.—L. R. B. 


A TO QUESTION 173. Faults 
e developing in underground 
cables may be divided into three main 
groups: grounded conductor, short- 
circuit between conductors, and open- 
circuited conductor. These faults may 
be partial or may occur simultaneously. 

Ground:—The principle of the 
Wheatstone Bridge is utilized in locat- 
ing a ground in a cable. Fig. 1 shows 
the connections. The grounded con- 
ductor and a good conductor are con- 
nected together at one end and bridged 
with a slide wire at the other end. If 
the results are to be accurate, the total 
resistance of the slide wire should be 
of the same order as twice the resist- 
ance of a single cable conductor. In 
an emergency, the writer used a length 
of fine magnet wire as slide wire sup- 
ported on the walls of the switchboard 
room with twine, a 100 amp. am- 
meter with the internal shunt discon- 
nected in place of the galvanometer, 
and a 22.5.volt radio battery as a 





source of d-c supply. The single-pole 
switch was omitted. The battery lead 
was touched along the slide wire until 
the ammeter did not point either way. 
The distance of. the ground from the 
test end of the cable was found by the 
formula: 
X = 2 X length X —— — 

After taking ten readings, the tests 
were repeated from the other end of 
the cable by shorting the far end. The 
average of both sets of ten readings 
were taken to determine the location of 
the fault. The cable was dug out at the 
approximate location, the defective 
spot found, cut across completely, re- 
spliced in a junction box filled with 
filling compound, covered with earth 
and a concrete marker placed above 
the junction box at ground level. 

Short-Circuit :—The connections are 
made as in Fig. 2. When a balance of 
the instrument is reached, the relative 
lengths on either side of the point of 
contact determine the distance of the 
defective spot, where 

, b 
X = 2 X length X me Ty | 

Open-Circuit :—An open - circuit 
without injury to insulation may be 
located by measuring the capacities of 
a good conductor and the broken con- 
ductor. The lengths are proportional 
to the capacities. A capacity bridge 
may also be used. If both of the ad- 
jacent ends of the broken section are 
grounded, the fault may be located by 
one of the methods described. 

Several Faults:—If there are two 
faults in a cable tests give a point lying 
between the two faults. The cable must 
be cut at this point and tests repeated 
on both pieces of cable.—R. G. C. 











A TO QUESTION 173. There 
@ are several well known bridges 
used for making resistance measure- 
ments in wire. Among them the 
Leeds & Northrup fault finder, and 
the Christie or Wheatstone bridge 
which I believe is the one most uni- 
versally used. With one of these in- 
struments, you can calculate to the foot 
where the fault is in a piece of cable 
simply by testing from one end of the 
cable. When the resistance of the 
bridge has just been adjusted to cor- 
respond with that of the cable, calcu: 
late the resistance of the cable per foot 
and you have it. It is necessary, of 
course, to know what the resistance of 
the cable being tested is per foot— 
C.F 


A TO QUESTION 173. A fail 
@ ure in underground cable can 
be located by means of an exploring 
coil and ear phones. A signal should be 
sent out by means of an interrupter 
(either a buzzer or a motor driven 
device) connected to the grounded con- 
ductor and to the metal sheath or 
ground through a condenser and an 
inductance coil. The exploring coil, 
consisting of several turns of wire, and 
connected to ear phones, should be 
moved along the line of the cable 
Where the signal is loudest, is the 
place to dig for the failure in the cable. 
Beyond this point, the signal strength 
will decrease rapidly.—J. E. W. 


A TO QUESTION 173. The att 
e of fault localization has been 
developed during the last three get- 
erations, since the inception of long- 
distance wire telegraphy, and it will be 


FIG. 1 Adjustable _--Battery 
‘Galvanometer Jurmper.. eee / FIG. 2 
~— Two sections of the slide wire _ \ ‘ 
} Single, pole switch 
APT Ub 
Seeman yShort-circuit a: ws 
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appreciated that the field is much too 
broad to be covered in an “answer”. 

In the parlance of the olden days, 
three types of faults are discriminated : 
“grounds”, “crosses”, and “opens”. 

Speaking of a three-conductor lead- 
covered cable, a “ground” covers all 
cases Where any phase conductor 
comes in contact with the sheath. Such 
faults are located with the conventional 
Murray and Varley loop tests, that is, 
d-c bridge measurements made at one 
end of the cable. 

A “cross” is a connection between 
two phase wires, without a ground. 
Such fault can be located by measuring 
the d-c resistance of the loop. 

An “open” is a break in a conduc- 
tor, without causing either a ground or 
across. This type fault is located by 
measuring the capacity of the faulty 
conductor. 

Really interesting. becomes the mat- 
ter when the pure types of faults are 
complicated by high resistances. For 
instance, a ground can take place 
through the high resistance of a water- 
soaked insulation, or a cross through 
carbonized paper between phases. 
The treatment of such cases has 
contributed most to the literature 
on fault localization during the past 
decades—L. F. R. 


FAULTY CONTROL 
ON INDUCTION MOTOR 


UESTION 174 — I have a 
three hp., 220 volt, 60 cycle, three 
phase squirrel cage induction 
motor, the stator of which has a 
multi-speed (variable torque) 
connection. When the motor is 
running on the four pole connec- 
tion (series star), I can switch 
the connection to the two pole 
connection (parallel star) at the 
same time reversing two line 
leads. The result is that the mo- 
tor will come to an immediate 
stop and then build up its speed 
on the two pole connection in the 
reverse direction. 

This is all very satisfactory, 
but when I have the motor op- 
erating on the two pole connec- 
tion and try reversing two line 
leads and at the same time switch 
to the four pole connection, the 
motor simply runs at a very slow 
Speed without reversing its direc- 
tion of rotation. 

Would someone explain this 
effect and what might be done to 
correct it?—L. J. M. 


A TO’ QUESTION 174. The 
Re trouble indicates that in some 
Way the changing from the two pole 
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| Se why 
ELECTRIC FEEDRAIL 
Sass eid es 


Electrification for hoists and cranes in 

| units ready for installation, no field engi- 
neering required, just bolt standard sec- 
tions together. 


9 Safety and protection to workmen is 
assured by the steel enclosure that cov- 
ers the live bus bars. Recommended by 
leading safety engineers. FEEDRAIL 100 





Saves space over open-wire systems. Feedrail may be run close 
to pipes, girders or other members without danger. 


Two capacities —Feedrail "60" for 60 Amps. 250 Volts A.C. 
D.C.; Feedrail "100" for 100 Amps. 250 Volts D.C., 575 Volts 
A.C. 


_ WwW 


Each section carries the Underwriters’ Label, an assurance of 
dependable construction. 


Ul 


Cold formed copper bus bars and silver alloy contacts; self 
lubricating bearings eliminate wear. 


Construction and support of bus bars allows for thermal expan- 
sion and contraction. 


Engineering service yours for the asking—get the benefit of our 
years of experience. 


co ~I oO 


As« for Feedrail Catalog No. 15. 


FEEDRAIL CORPORATION 


' 
ii 


Subsidiary of Russell & Stoll Company 


125 BARCLAY STREET * NEW YORK 7, N. 
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THREAD BOLTS? 





This patented dieholder—with large opening below die for instant 
clearance of turnings—is available for either the Nos. 2 or 3 BEAVER 
Drophead Ratchet Pipe Threaders. Eliminates torn threads due to 


chips packing in the die. 


Write for Catalog 44 


BEAVER P 


544 DEEN AVENUE 


IPE TOOLS 


WARREN, OHIO 




















EFFICIENCY CONDUIT HANGERS 


for 


INDUSTRIAL CONSTRU 


@ The most practical and widely adaptable hanger 
ever devised for supporting conduit or armored cable 
on open steel construction. Will carry 
angle to beam. 





CAT. NO. 
F379 
F380 
F381 
F382 


WRITE TODAY for our Catalog No. 38 . 





other EFFICIENCY | 


















CTION 


pipe at any 


Highest grade malleable iron, guaranteed 
against breakage. Set screw, cup pointed, 
tightened by free nut, plus 5-point radiating 
ridges of gripping surface holds pipe on 
true mechanical principle, guaranteeing a 
solid, non-slip support. 


FOR PIPE AND CABLE SIZES 
For armored cable 
For Y2"' and %"' conduit 
For 1°", 1%"' and 142" conduit 
For 2" and 21/2"' conduit 
gompiate information on this and 
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connection to the four pole connectio, 
results in breaking the connection jp 
one coil. This would result in single 
phase operation with a probable yp. 
balanced condition. This would ¢,. 
plain why the direction of rotation rp. 
mains the same, since a single phay 
motor will run in either direction jt is 
started. Apparently, the loose conne. 
tion also results in setting up mor 
poles or if there is load on the moto; 
the slip is greater to cause the slowe; 
speed. All connections in motor, wir. 
ing and controller or switches shoul 
be checked carefully. —J. E. W. 


A TO QUESTION 174. Te 
@ motor is operating single phase 
and therefore continues to run in the 
same direction when reversed. 

An ammeter in each lead will prove 
it even if the break is in the motor, 
The slow speed is caused by lack of 
starting torque to bring load up to full 
speed. 

It is understood that the motor leads 
are correctly connected and not just 
guessed at.—H. S. 


CALCULATING MOTOR 
SERVICE FEEDER 
UESTION 175—In calculatin 
the size wire to be used for 
800 foot three conductor run to 


a 150 hp., 3 phase, 550 volt 
motor, I used the standard form- 








ula: 
10.8 & 2 X 800 X 180 
CM = 16.5 
= 188500 cire. mils. 


The motor has a full load ratin 
of 144 amps. and the 180 i the 
formula accounts for the Code tt- 
quirements of 125 percent ful 
load amperes, Allowing for 
three percent voltage drop git 
16.5 volts over the 800 fet. 

Now according to the 1il 
Code, 200,000 CM conductor 
(which take into consideration 
voltage drop) are required; yt 
the formula permits me to ws 
smaller wire and in addition 0 
lows for a three percent drop. 

(1) Why is this, and ts m 
formula correct? 


(2) If two conductors Ws 


paralleled per leg, how is the ss 
of each computed? 

(3) How would costs compat 
in running feeder underground 
against an open run ona pole lie 
already in use ?—F.R.B. 


A TO QUESTION 175 —" 
@ make the formula correct i 
three phase circuits, the number / 
should be replaced by the V3, / 

original equation is used for calew#t 
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ing d-c and single phase circuits. 

If two conductors are to be used 
in patallel, there are two ways of de- 
termining the size. First, the size 
which results in the same voltage 
drop will require two wires with the 
same resistance as the one replaced. 
The resistance of No. 4/0 wire is 
048 ohms per 1000 feet and of No. 
1/0 is .096 ohms per 1000 feet. There- 
fore, two No. 1/0 conductors will 
he satisfactory. The other method is 
to provide the same current carrying 
capacity. On the basis of the 1937 
code, No. 4/0 wire is good for 225 
amperes and 200,000 CM wire is good 
for 200 amperes. Two No. 1 wires 
will carry 200 amperes (100 each). 


. According to the 1940 code, 2 No. 


1/0 conductors would be needed. 
Cost of construction, assuming 

weatherproof wire overhead on an 

existing pole line, would be one-third 


_ to one-half of the cost of a 3-con- 


ductor cable, either lead covered or 
special rubber jacketed, laid under- 
ground. When wires are protected by 
steel conduit or other raceway, the 
cost will be even more.—J.E.W. 


A TO. QUESTION 175—The 
e formula used by F.R.B. is in- 
correct as it does not take into con- 
sideration the impedance of the line 
caused by inductance. A more ac- 
curate formula to use is as follows: 


E = V(e cos ¢ + IR)? + (esin¢ + IR)? 
E = volts to neutral at source of supply. 
e = volts to neutral at motor. 

cos = power factor. 
I = motor full load current. 
R = resistance of one conductor. 
X = reactance. 

The value X varies with the spac- 
ing and relation of the conductors. For 
this case, it is assumed the conductors 
are spaced 12 inches apart and form 
a triangle. These values can be ob- 
tained from electrical handbooks. 

The power factor for a 150 hp. 
motor can safely be assumed to be at 
least .90, 

In using this formula, the voltage 
i$ assumed to be full voltage at the 
motor in order to solve for the in- 
crease in voltage necessary at the 
source of supply. This will avoid 
second degree equations. 

¢ = 550/1.73 or 318 volts to neutral at 

motor. 

008 > = 90 

sin ¢ = .43 
I= 144 
R= 04—(No. 4/0 wire i 
feeb wad, /0 wire is chosen for 





X = 0.74 for 800 ft. of No. 4/0 wire at 
ve spacing. 
that stituting in the formula, we find 





E=~(318 X .90°+ 144 x .04)2 
+ (B18 X 43 + 144 Xx .074) 
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MALLORY 
CAPACITORS 


\, 


a 





MALLORY 
CAPACITORS 







MALLORY 
CAPACITORS 












Cau take ct! 


Sturdy and strong, built 
to give good service for a 
long time, Mallory Capaci- 
tors last. 


act j dis if 


So yau can meet any ca- 
pacitor requirements, for 
round or square types, with 
less stock On your‘ shelves. 


are listed in the IWI Blue 
Catalog, to make selection 
and purchase easy for you. 
Send for a catalog today. 
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Switch, Fuse 
and 
Circuit Breaker 


PYLETS 





WFR Series Safety 
Switch Pylets 


CDC Serfes Circuit 
Breaker Pyleis 


Heavy duty safety switches, fuse boxes 
with or without plug receptacles, and 
circuit breaker Pylets provide for re- 
liable service under the severest of in- 
dustrial plant operating conditions. 
WFR series safety switch Pylets have 
heavy cast metal case and cover, quick 
make and break mechanism interlocked 
cover, and weathertight gaskets on both 
cover and hub plates. Safety switches 
with interlocking plug receptacles are 
also available. Circuit breaker Pylets, 
CDC Series, are but one of the complete 
line of fuse and circuit breaker fittings, 
offering features of sound design and 
substantial construction to assure re- 
liable service. Consult your Pylet cata- 
log for complete listings of all types. 


THE PYLE-NATIONAL COMPANY 


1344 N. Kostner Avenue, Chicago 51, Illinois 











Solving we get 

E = 329.5 volts to neutral, a drop 
of 11.5 volts, or 3.6 percent. Now, 
reversing our assumption, let us make 
the line volts at source of supply 550 v. 
The voltage at the motor will then 
be 530 volts (318 — 11.5) x 1.73. 

It will be noticed that the resistance 
due to inductance is greater than the 
ohmic resistance. 

If two No. 1/0 conductors were 
placed in parallel to take the place of 
one No. 4/0 conductor, the line would 
have the same resistance, and there 
would be less drop in the line since 
the value of X in the formula would 
be less. 

If a three wire cable were used, the 
drop would also be less since the closer 
the wires are together, the less the re- 
actance. 

To run a cable underground would 
be much more expensive due to the 
cable requirements and labor involved. 
The drop in voltage would be less due 
to the fact that a cable would be used 
providing closer spacing of conductors 
with a decreased total reactance.— 
B.A.S, 


A TO QUESTION 175—Your 
e formula is correct for any two- 
wire or single phase system, but for a 
three phase circuit, the 3 (or 1.73) 
must be used in place of the 2 in your 
formula. This will give you 163,050 
CM as the correct size which cor- 
responds to No. 3/0 (167,800 CM). 

All calculated results should be 
checked with the minimum size _re- 
quired by the N.E. Code. 


600 CM) which is the nearest com- 
mercial size. 

The size listed in the N.E. Code 
is the smallest that will operate con- 
tinuously under given load without 
heating sufficiently to cause deteriora- 
tion of the insulation. The Code is 
interested only in safeguarding the 
equipment, building and personnel. The 
drop is not taken into consideration, 
hence it often happens that the calcu- 
lated size is smaller than the minimum 
size allowed. The drop is a matter for 
the user to decide taking into consider- 
ation the cost of the material as com- 
pared to the cost of the loss of power. 

The correct formula referred to 
above, for three phase circuits is 


cm = 108xX Dx V¥3xI 
; VD 

where D = distance one way 

I = amperes 

VD = volts drop desired. 

Any combination of conductors 
may be used per phase provided their 
combined carrying capacity equals that 
required, Referring to the Code, we 
find that No. 2 has a carrying capacity 





This we ' 
find is 200,000 CM or No. 4/0 (211,- | 





of 90 amps.; therefore two No. 2 cons 
ductors could be used. Where multiple 
conductors are used, they must be of 
the-same length and be electrically 
bonded at both ends. 

Assuming the distance to be the 
same in both cases, the following would 
be a rough comparison: 

Approximate cost of overhead cop. 








































































struction, material only, assuming 2499 ff Whe! 
feet of No. 4/0 weather-proof wite y 
insulators, pins, etc., for 7 spans and — °- 
two service entrances would be abou — @@ 
$300 not including labor. steps 

For underground, there are two 
types of construction possible, a dict 
line or direct burial cable. 

Where only one cable is required, ! 
direct burial will be the least expensive, 
Several types of direct burial are avail. Th 
able and the cost varies considerably, § wire, 

I would suggest using three-con- § from 
ductor, non-metallic sheath, No. 4, B Fre 
600 volt insulation. The approximate ff a con 
cost of 900 feet would be about $600 & shouk 
or approximately twice the cost of the & this v 
entire material for the overhead system § No, 4 
The entrances at both ends would have be u: 
to be added to this. The labor, includ- § three 
ing trenching and laying the cable § would 
would. be more than the cost of the & wire. 
overhead.—A.E.T. A 

choser 
A TO QUESTION 175—Under ff actual 
e ordinary conditions, three fac- J 3 perc 
tors govern the choice of conductor The 
sizes. These are mechanical strength, § sectior 
voltage drop, and heating. The Code § is des 
specifies the minimum sizes to protect  M pars 
the insulation from too rapid de ff combir 
terioration due to heating of the com § cross _ 
ductors. Good design requires the § Then 
choice of the largest size found under ff form 
the three considerations. ductors 

The formula used by F.R.B. is for § ‘apacit 
direct current or single phase circuits Part 
The general formula is yy 

ide 
A= KXLX! of the r 
where ‘ — 

4 : 

A = area of conductor in circulat oo 
mils. ‘g Wan « 

K = impedance of a conductor om & y. the 
foot long and one mil in diameter. The . 

= length of conductor in feet basis : 
(distance from source of power id a 
load). «load up 

I = current per conductor ™ Cy = 
amperes. 

v = allowable potential drop # & togyy 
conductor in volts. j 

Suggested values for K which wi 
be fairly correct for interior wit . i 
in A.W.G. sizes and for loads of ust! 
power factors are: = If 

Direct current loads. ...-+++* Il 

2. Inasm 


A-C lighting loads.....++++ 
A-C mixed power and lighting 
loads 
A-C power loads....-.++#+*" 
When determining v, neutral wie 
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jenegiected and balanced loads are 
assumed. The following formulas 


apply. 





V X efor d-c, single phase 
v=~2  __ or two phase. 
* V Xe 
y = ——— for three phaSe 
V3 
where 


V = voltage between lines. 

¢ = percent allowable voltage drop 
incircuit expressed as a decimal. The 
seps in solving the given data are: 


550 X .03 _ 
v= 173 = 10.1 volts. 





4 = 15. X 800 X 14 _ 1710000. M. 
10.1 

This is slightly larger than No. 3/0 
wire, so No. 4/0 should be chosen 
from a voltage standpoint. 

From a current carrying standpoint, 
aconductor with a rating of 180 amp. 
should be chosen. In the 1937 Code, 
this value-falls between No. 3/0 and 
No, 4/0, so a No. 4/0 cable should 
be used with rubber insulation and 
three wires in a conduit. No. 1/0 
would be permitted with weatherproof 
wire, 

A No. 4/0 conductor should be 
chosen for the entire circuit. The 
actual voltage drop would be less than 
3 percent. 

The formula will give the total cross 
section of copper for each phase. If it 
is desired to use smaller conductors 
in parallel, they can be chosen so their 
combined areas are nearly equal to the 
cfoss section found by the formula. 
Then adjustments are made to con- 
form to Code rules of multiple con- 
ductors and the allowable carrying 
capacity of the different sizes. 

Part three of the question cannot be 
answered directly. If underground, 
consideration would have to be taken 
of the duct and special insulation and 
protection necessary as well as the 
labor of trenching, building manholes, 
etc. Offhand, installing the conductors 
onan existing pole line would probably 
be the less expensive.—L.E.B. 

The size of wire calculated on the 
basis of a three percent voltage drop 
and an assumed possible motor over- 


load up to 25 percent is 
CM = 


10.8X1.78 X 1.25 Xline current X cable length 
percent volts drop X line voltage 


— 10.8 X 1.73 X 1.25 x 144 x 800 
03 X 550 
= 163,000 circular mils. 





Inasmuch as the line wire must 
satisfy ni conditions of allowable 
permissible voltage drop, 
je larger of the two sizes, namely 
1000 CM, is chosen. Note that 
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Reeconversion 


Look 





At Your Bearings 


It makes little difference whether your machinery 
and equipment has been on war duty or inactive 
service. Before you convert to civilian production 
check up on the bearings. Breakdowns because 
of bearing failure can be prevented. When replace- 
ment is necessary—specify Johnson UNIVERSAL 
Bronze. It's the best on the market. - 


JOHNSON 


SLEEVE BEARING 
490 S. MILL STREET 








NEW CASTLE, PA. 














TOPS IN PROTECTION! 


© TAMPERPROOF PROTECTION 

® NON-INTERCHANGEABLE 
CONSTRUCTION 

®° SAFE TIME LAG 


© THREE TIMES THE SERVICE 
* COST NO MORE 
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RENEWABLE FUSES 


Here's a fuse that's different! The fusible link 
(the most important part of any fuse) is sur- 
rounded by a sci 
choking, time-lag powder and the entire 
assembly is built into a sturdy, convenient, 
self-contained renewal element. It's literally 
**a fuse within a fuse.” 


The powder packing has four distinct and 


cally prepared arc- 


important functions 
® ft protects the fusible link damage. No twisting 
or bending—no kinks or to reduce carrying 
capacity. 
®t supports 


the fusible link—No sagging, stretching, 
+ ae oe ne ee ee 
premature blowings. 


® it confines the heat, flame and molten metal to the 


renewal element—protecting permanent parts of the 
fuse when 


° it has time-lag effect by keeping the fusible link cool 


appear. Y t the time-lag 
link PLUS the time-lag powder. ~ e 


ONLY TRICO HAS THESE FOUR 
FEATURES. . 


OUTST. 
. and they COST NO MORE! 


For the results you want—switch to that different fuse— 
TRICO “Powder-Packed" RENEWABLE 


FUSES! 
Write for Bulletin #1 


TRICO FUSE MFG. CO. Milwaukee 12, W 


sii V Y ED—M 
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WARE 
HI-LAG 


Keep Motors Humming 








STRONG FIBRE BRIDGES 
Add Extra Strength—Longer Life 
And Are Easily Replaced 


* 100% Quality 
APPROVED BY UNDERWRITERS 


WARE BROTHERS. 
4410 W. Lake St. © Chicago 24, Ill. 











the three-phase formula uses 1.73, 
which is the square root of three, in 
place of 2, which is used in the single 
phase, or d-c formula. 

The paralleling of two conductors 
per leg should only be done by permis- 
sion of the local electrical inspection 
authorities. And then, both wires 
should be of exactly the same length 
and placed in the same conduit with the 
other wires. It would be preferable 
to select two wires of the same size 
whose carrying capacities according to 
the Code are equal,to or greater than 
half the total maximum current of the 
load. 

The ratio of cost of new overhead 
lines to underground, buried cables, is 
about 1 to 4, and to underground 
cables run in duct, is about 1 to 8. 
The, ratios in favor of.an overhead 
line already in use will be still higher, 
making the cost of the underground 
system, from an economic standpoint, 
prohibitive. Nevertheless, despite 
higher initial cost, underground sys- 
tems have many advantages.—R.G.C. 





Can you ANSWER 
these QUESTIONS 


QUESTION V7. How can I tell the dif- 
erence between rubber covered wires 
types R, RW, RP, RH and RU at the 
outlet boxes after they have been in- 
stalled ?—H.S. 


QUESTION W7. After rewinding a 500 kw. 
d-c generator armature, we encountered 
difficulty in checking for a short-circuited 
coil or coils. The armature is wound 
progressive, simplex, four-element coil 
(using strap copper), lap winding with 
equalizers connected to every fourth com- 
mutator segment. 

What is a convenient method for check- 
ing such large armature coils for shorts? 
—E.J.K. 


QUESTION X7. We have an installation 
which involves a large d-c solenoid (1000 
watts at 110 volts d-c) which is used to 
trip a latch under certain current charac- 
teristics. There is a normally closed 
pushbutton station in this circuit which is 
there for the purpose of manually de- 
energizing the solenoid at certain pre- 
determined times. 

However, when this pushbutton is actu- 
ated the operator receives a severe shock. 
We have checked the insulation of the 
wires and all the apparatus and find it is 
okay and that the equipment is correctly 
rated for the voltage. 

Can someone tell us what may be caus- 
ing this trouble and. what the remedy 
might be?—G. S. E. 


PLEASE SEND IN 
YOUR ANSWERS BY JUNE 1 
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CONDUIT CLAMP 


Ilustration showin 
clamp anchored wit 
PAINE Woodscrew Lead 
Anchor, 950, in concrete. 
All clamps are rust resistant. Furnished ‘wih 
correct size stove bolt and nut in each 
to save time counting bolts and nuts for 
clamp when purchasing, and to reduce ir 
lation time. Manufactured in rigid and 
wall sizes. 
Ask Your Supplier for PAINE Conduit Clampi, 
Complete Catalog Mailed upon Request 
THE PAINE CO. 
2961 Carroll Ave. Chicago 12, Ill, 
Offices in Principal Cities 


PAINE: 
FASTENING DEVICES 


and HANGING 




















































GEDNEY FITTINGS... FIT! 


FITTINGS 
my ¢ 

















GEDNEY Conduit Bodies and Fittings a ail 
available for every wiring need. Complete)’ 
lines of both threaded and threadless fittings 
are included. All are carefully finished, prom 
tectively packed in metal-edge 5 
clearly marked for time sav-' : 
ing on the job, GEDNEY 
fittings cre Underwriters 
Laboratories approved. 
Write for catalog. 
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GEDNEY ELECTRIC 
COMPANY 


TY. NEW YORK, * 
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Where Continuous Production is Vital 
you'll find Allen-Bradley Combination Starters 


This war-effort production line cannot 
tolerate interruptions. Motor control fail- 
ures cannot be allowed. 

There are no control failures ...no 
contact troubles...no starter mainte- 
nance in this plant... because row after 
row of machine tools is equipped with 
Allen-Bradley Combination Starters. 
Simple in design ... quality construction 

2 ... dependable performance ... these 
) oo are the reasons why A-B Solenoid 
Starters are specified where continuous 

¢ Gardner grinders equipped with Allen-Bradley Bulletin 712 Com- production is vital: 

ig) Bivation — Silver alloy contacts—even on the A-B disconnect Send for The Story of the Solenoid 

e contact troubles, No contact maintenance. Starter,” and get the inside facts about 
trouble-free control for a-c motors. nities ae 
ulletin 712 Combination 


Allen-Bradley Company i A Starter with magnetic 
1316 S. Second St., Milwaukee 4, Wis. Se ee 
















unit in one cabinet. 


) 


ALLEN-BRADLEY 


ee — QUALITY:  _ 
why ‘oye Milling Machine Company's “Hydromatics,” > 5 
With line omp-aahad Bulletin 712 Combination Starters, Avail- 

» Bulletin 713 starters have circuit breakers. 





Bulletin 702 Bulletin 705 
Solenoid Contactor Cd Reversing Switch 


Special Panels r iS | Bulletin 715 
for Machine Tools : — i Multi-Speed Starter 

















Bulletin 740 Bulletin 712 
Auto. Resistance, Starter Combination Starter 
Velvet-Smooth Acceleration in Watertight Enclosure 
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; ends in Airport 
Lighting 


weather—either day or. night. 
4, Present designs of contact lights 
are inadequate for such applications. 

4, Lighting units extending as high 
4s 24 inches above the ground, level are 
being used along runways nofsonly at 
advanced bases but at permanent fields. 
Very few units are destroyed by being 
struck and the damage to aircraft gen- 
erally is negligible. 

5, Lighting units placed above 
ground level such as shown by Figs. 
'4and 6 are superior to present designs 
of contact lights from a:maintenance 
and efficiency standpoint. 

‘The future trend in airport lighting 
isclear. Installations will be designed 
for low visibility operations and oper- 
ated at reduced intensities for better 
weather conditions. More attention 
will be devoted to the proper applica- 
tion of lighting and radio aids and the 
two will be properly correlated. Flood- 
lights will disappear. The basic system 
will incorporate approach and runway 
lighting using optics which give the 
desired distribution. Rigid contact 
lights wll be obsolete along with height 


[FROM PAGE 80] 























areasonable height above ground level 
monplace. 


*> 


















ACHES GOAL — S. M. “Bud” 
"Ol S ambition to be in the motor 
weusiness led to the organization 
ew motor service shop—Romanoff 
© Motor Service, Inc.—in Toledo, 
| Bud's shop with its array of 
equipment, is now ready to 
ledo industrial and commercial 
establishments, 
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SERVICE ENTRANCE CABLE 


festrictions. Runway units extending |. 


will be accepted and considered com- | 


CRESFLEX NON-METALLIC SHEATHED CABLE 





BUILDING WIRE 


e ARMORED CABLE 





RUBBER POWER CABLES ¢ VARNISHED CAMBRIC CABLES °¢ 


CRESCENT SERVICE CABLES 


Employ 


Heat Resisting Insulation 


@ ALL CRESCENT Service Cable is in- 
sulated with a Type RH, super-aging, heat 
resisting rubber compound of the best 
grade obtainable that gives 35 to 44%, 
greater current carrying capacity than 


ordinary code grade insulated service 
cable.* 


@ Service cable is the bottleneck limiting 
the amount of customer demand for all 
appliances, and future business for the 
contractors, dealers, wholesalers and 


_ power suppliers. 


@ With CRESCENT SERVICE CABLE | 


you get maximum load capacity, long life 
and value. Made in Type SE, Style U, as 


shown; style A with a galvanized steel 


‘armor tape over the bare neutral con- 


ductor, and in type SD, Drop Cable. Sizes 
—#|2 to # 2 AWG in two and three con- 


ductors. 
*Based on 1940 N. E. Code 


Available Through 
Electrical Wholesalers 


TRENTON, N. J. 





CRESCENT 
WIRE & CABLE 
CRESCENT INSULATED WIRE & CABLE CO. 





IMPERIAL NEOPRENE JACKETED PORTABLE CABLES 
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chanical design, which pe 
dripproof, splashproof,. totally-enclosed, fan- 


Crocker-Wheeler Protected-Type Motors. 

motors, besides having the surplus capacity: of open. 
designs, provide protection against many. -of ‘the : 
most common hazards encountered in operation: ~ 
They may be used for many services for which 
enclosed and partially-enclosed motors have been 
specified in the past, and yet, Pro- 

tected-Type Motors cost no more 

than open motors. 


FOR COMPLETE DETAILS, send for your 
FREE copy of this NEW four-page 
bulletin. Shows how these motors are 
protected; why they will give long 
trouble-free service. Write today — 


no obligation 


CROCKER-WHEELER 


A DIVISION OF JOSHUA HENDY IRON WORKS, AMPERE, NEW JERSEY 
Branch Offices: BOSTON-BUFFALO-CHICAGO-CINCINNATI -CLEVELAND- DETROIT °LOS ANGELES -NEW YORK+PHILADELPHIA~PITTSBURGH+SAN FRANCISCO*MA 


MOTORS DIRECT CURRENT MOTORS GENERATORS FLEXIBLE 
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HOTOR SHOPS 


HEAVY REELITE 
FOR TEST LEADS 


When S. M. “Bud” Romanoff de- 
signed the motor shop layout that now 
is the pride of the Romanoff Electric 
Motor Service, Inc., Toledo, Ohio, he 
included a 25 hp., 3-phase, 220-volt 
test outlet in the center of the motor 
disassembly and assembly aisle, con- 
venient to all workbenches. 

As installed, the test facilities con- 
sist of a heavy duty Reelite equipped 
with a 35-ft. length of 3-conductor No. 
6 rubber jacketed cable complete with 
spring clips and rubber “boots.” The 
device is fed from a 25 hp. compen- 


sator located on an adjacent steel: 


column. When a mechanic wants to 
make a running or phase test on a 
motor, he merely pulls down the test 
leads and goes to work. When finished, 
he gives the leads a “pull” and releases 
the cable which retracts on the reel and 
remains out of the way. 
Adjacent to the Reelite test outlet 
isa Reelhose containing a rubber air 
i hose with nozzle for the various “air 
iB blast” cleaning jobs that turn up 


SPOT TEST FACILITIES are provided 
the motor assembly aisle of the 
mot Electric Motor Service, Inc., 
meno by this heavy duty Reelite con- 
ming 35 feet of No. 6, 3-conductor 
We, backed by a 25 Ap., 220-volt, 
m. Compensator. Unit behind is a 
peerose with a compressed air hose 
for the same area. 
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around a motor repair bench. An air 
pressure of 160 Ibs./sq. in. is main- 
tained. The compressor “kicks in” at 
150 lbs. and cuts out at 175 lbs. The 
air hose acts on the same principle as 
the Reelite. When not in use the air 
hose retracts in the “drum” and is kept 
out of the way. 


PRY BAR FOR 
LIFTING COILS 


It’s not unusual for a motor service 
shop to make its own special tools, 
especially if such items are not readily 
available when needed. Such a time- 
saving device, submitted as Entry No. 
8 in the 1944 NISA Award Contest, 
was made by T. J. Kyak of the Stand- 
ard Electric Motor Repair Company, 
Linden, N. J. It is a special pry bar 
for. raising open-slot coils. 

The pry bar was fashioned from a 
15-inch length of 4-inch low carbon 
tool steel, hexagonal bar. The original 
bar was heated and the ends forged as 
indicated in the accompanying sketch. 
After forging, the bar was water hard- 
ened. 

The ss-inch prying end with the 54- 
inch rocker surface slides easily into 
the open slots. The long rocker surface 
and length of the bar provide sufficient 
leverage to easily pry up the stubborn 
coils of most motors. The short prying 
end, at the opposite side of the bar, 
finds many uses. 


BURNOUT HOOD HAS’, 
REMOVABLE PLATFORM © 


Down in Toledo, Ohio, the Fred W. - 
Kiemle Company operates one of the 
largest motor repair departments in the 
area. Like all shop superintendents, 
V. A. Pinkerton of the Kiemle organ- 
ization is always on the alert for good 
shop ideas and quite frequently comes 
up with a few of his own. A handy 
burnout hood for demanding a. stator 
winding of its insulation is one of them. 

Mounted te a brick wall in the strip- 
ping department, the hood consists of a 
sheet metal bottomless box, 4-ft. wide, 
3-ft. deep and 2-ft. high, and about 15 
inches above the floor. The front is a 
hinged cover that can be opened to 
insert and remove the stator. The fun- 
nel-shaped top of the hood, leading to 
an exhaust flue, adds another two feet 
to the height of the unit. 

The novel feature of the hood is the 
rolling platform on which the stator 
rests (on its side) during the-burn-out 
process. -It consists of an angle-iron 
frame equipped with casters and & 
sheet steel top with a large circular 
opening in the center—large enough to 
accommodate the maximum size stator 
to be burned in the unit. When the 
platform is in place under the hood, 
this opening is centered above a floor- 
mounted, stationary circular gas 
burner. To confine the heat of the gas 
flame within the stator proper, sheet 
steel covers are placed on the top side 
of the stator windings. 


Coi/ being lifted, 
‘ 
‘ Ps . “Pry bar 
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Heat, forge ends as shown, then water harden. 
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EASING OUT stubborn coils in open-slot machines is no longer a chore at 
the Standard Electric Motor Repair Co., shop in Linden, N. J]. This special 
pry bar reduces time and harsh words formerly expended on the job. 
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to move iron and steel 
to engage machine members 

to stop and hold loads 

to protect materials and processes 


Magnetics is an all-round servant whose capabilities 
may exceed what you imagine, whose functions may 
be used to great advantage in your production or 
handling processes. 

Conventionally, magnetics may be used to start 
and stop, engage and disengage machine members 
at the touch of a button. Magnetics may be used to 
stop and hold immovable, heavy loads whenever 
electric current to a motor is shut off. Magnetics may 
be used to handle iron and steel parts, scrap, assem- 
blies more rapidly, easily and economically than 
perhaps you ever dreamed. Magnetics may be used 
to protect materials in process from contamination, 
machines in operation from damage from stray bits 
and pieces of iron and steel. Magnetics may be 
used to keep airplane landing strips, roads, rights 
of way free of jagged, destructive scraps of iron. 
The application of magnetics is broad. Why don’t 
you see if magnetics can’t help you? Submit your 
problem to Cutler-Hammer magnetics experts. 
CUTLER-HAMMER, Inc., 1306 St. Paul Ave., Milwau- 
kee 1, Wis. Associate: Canadian Cutler-Hammer, 
Ltd., Toronto, Ont. 





MAGNETIC SORTING 


E C-H Magnetic Separators 
remove stray pieces of iron 
and steel from materials in 
process, protect valuable 
machinery, salvage scrap 
from refuse, etc. Can be 
installed as part of con- 
tinuous conveyor line. 
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MAGNETIC LIFTING 


To solve a problem of !ifting and 
handling bagged, boxed or bare 
iron and steel parts look to Cutler- 
Hammer lifting magnets... every 
type, from 5in.up to 6 ft.in diameter. 


NETIC CLUTCHING 


To start and stop machines 
smoothly, automatically, use C-H 
Magnetic Clutches. Mechanical 
clutch functions plus many extra 
advantages. Pushbutton or auto- 
matic remote control. Superior 
where speed relationship is fixed 
or space at a premium. 


MAGNEFIC HOLDING 
To stop machines, hoists, cranes, to 
hold loads, automatically, quickly, 
smoothly, use C-H Magnetic Brakes. 
Pushbutton or automatic control. 
Cushioned action, operation posi- 
tive and assured. 


MAGNETIC 
“POLICING”’ 
Tokeep plane landing fields, 
parking lots, roads, rights 
of way free of chunks and 
pieces of iron which might rip 
tires to shreds and endanger 
lives, use reliable C-H special- 
purpose magnets mounted 
on trucks or cars. 











BURN-OUT HOOD with a movable 
base was developed at the Fred W. 
Kiemle Company, Toledo, Ohio, to 
speed up stator stripping operations, 
Platform has circular opening which 
centers over circular gas burner. Hood 
cover closes and exhaust fan draws ont 
smoke and fumes keeping stripping de 
partment clean. 
















PLATFORM ROLLS OUT after wind 
ings are charred. Stator is raised on é 
chain hoist and subjected to cooling at 
blast from electric fan at left. Stal 
frame rested on channel irons om ple 
form to facilitate hooking chain i 
to hot stator. Stripping of coils }o 
lows; then sand blasting or degreasm 
of stator frame. 


After a stator is placed on the plat 
form and made ready for the burn-ot 
the exhaust fan motor is started, 
flame turned on, and hood covet clo 
Burn-out time varies from 20 minut 
to 2 hours depending upon the sizé° 
the stator and condition of old windings 
(amount of dirt, etc.). When the 
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FOR INDOOR TRANSFORMERS? 


Why is AIR—the simplest and most reliable of insylating 
mediums—also the most efficient for most indoor transformer 
applications? 

Basically, because all transformers are air-cooled. Liquid-filled 
tansformers employ a liquid to transmit heat from windings and 
core to the inside surface of the tank, thus entailing three heat 
transfers: (1) windings to liquid (2) liquid to tank (3) tank to air. 
’ Westinghouse Air-Cooled Transformers, with their natural 
chimney” cooling action, simplify and expedite heat disposal. 
f is only one transfer... from coils directly to air. Thus, 
aif-cooling not only eliminates liquids with their inconveniences, 
but also simplifies the problem of heat transfer. 

estinghouse Air-Cooled Indoor Transformers and Power 
Centers are one of many Westinghouse achievements in transformer 
in § Aesign. The complete Westinghouse line includes oil and Inerteen- 
ms § filled types for applications where these are more applicable, as in 
outdoor installations. Consult your Westinghouse representative 
pia | “full information on either, or write Westinghouse Electric & 
sli Mig. Co., P. O. Box 868, Pittsburgh 30, Pa. J-70450 








TRANSFORMERS 
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SERVICE TEST REPORT 


TEMPORARY OVERLOADS ARE 
HARMLESS 


After being in service more than one 
year, a Westinghouse 600-kva, 13-kv, 
Air-Cooled Transformer carried a 200% 
load for 30 hours. Inspection could detect 
no deterioration, and transformer is still 
giving continuous service. 


















131 














PROFIT 


2 


@ Just depend on Aerovox replace- 
ment capacitors for servicing those 
worn-out motor capacitors. Mini- 
mum stock takes care of maximum 
requirements. Adequate selection 
— quick action — satisfaction — 
PROFIT. 








is 
UNIVERSAL REPLACEMENTS 


@A 
: rote offers '22 universal types of elec. 
er © replacements for 110-volt o 
on; 6 types for 220-volt. ae 


@ Th i 
ese 28 universal types can take care of 


Upwards of 90% of 
A al 
capacitor replacements, I motor-starting 


@u 
co Aerovox Conversion Chart indicates 
sal replacement equivalent f, 
Previously available type Bp! 








e Ask Our Jobber! 


(\ EROVOX 


FHP Ovo. TESTED 


AEROVOX CORP, NEW BEDFORD, MASS., U.S. AL 


Canada BEROVOX CAN D HAMILTON, ONT 
Export: 13£ 40S1 New Yorx16,N.¥.-Cable ARLAB 
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charred to permit easy stripping, the 
hood cover is opened and the platform 
pulled forward. A chain sling is fast- 
ened to the hot stator and a chain hoist. 
The stator is then pulled up to the 
height of a floor fan which is turned on 
to force a blast of cooling air over 
the windings and frame. While this 
unit is cooling, a second stator is placed 
in the platform, rolled under the hood 
and subjected to the same treatment. 
Following the forced air cooling 
period (20 to 30 minutes), the stator is 
placed in the stripping bench, the coil 
ends cut and the coils pulled out. A 
blast from a compressed air hose noz- 
zle clears out bits of charred insulation 
from the stator slots and the unit is 
ready for a real cleaning in the sand 
blast machine for the smaller units and 
in the degreaser for the larger ones. 


SHOP USES FOR 
LACQUER THINNER 


Lacquer thinner—aside from _ its 
prime function of thinning synthetic 
lacquer for spray gun use—has numer- 
ous other uses around the motor serv- 
ice shop, H. E. Grant, Tennessee Elec- 
tric Motor Service, Nashville, re- 
vealed at a meeting of the Southeastern 
Chapter, NISA, at Tampa, Florida. 

Since the thinner has the property 
of attacking, softening and removing 
practically all types of paint, baking 
varnish, grease, etc., and then evaporat- 
ing so no damage can be done to the 
parts, Grant’s shop finds numerous ap- 
plications for this material. Among 
them are: 

1. Freeing Governor Weights—Fre- 


quently governor weights are stiff” 


and gummy with baking varnish 
after jobs come out of the oven. Ap- 
ply a small amount of thinner to the 





SHOP SUPERINTENDENT V. A. Pinkerton, in charg f ti 
activities of the Fred W. Kiemle Co., Toledo, Ohio, keeps his job 


easy reach. With a card in one hand and a telephone in the other, 
check the progress of any job in the shop. 


weights, work them back and forth, 
and remove the softened varnish with 
a blast of compressed air. By this 
method, governor weights are jp. 
stantly freed. 


2. Cleaning Tapped Screw Holes— 
When baking varnish gets into 
tapped screw holes in stator frames 
—and is baked hard—it must be re. 
moved without damaging the threads 
before the motor can be assembled, 
Pour a little thinner into the hole, 
let it stand for a few moments, then 
run in a tap or the screw, remove jf 
and “blow out” the hole with com 
pressed air. This will completely re, 
move all the varnish and per 

easy threading for the screw. 


3. Cleaning Armature Shafts—V; 

nish frequently gets on armatu 
shafts. Apply a little thinner 
polishing the shaft and the varnish 
will come off easily. This same 
method will also work on nameplates 
and other items. 


4. Removing Solder From Bakelite 
—Soldering flux, if left on Bakelite 
will frequently cause it to break 
down. After soldering connections to 
Bakelite switches, brush the Bake 
lite plate with thinner, using a small, 
stiff-bristled paint brush to remove 
the surplus soldering flux. 







eee 


5. “Breaking-In” Bearings—If, after 
installing a bearing, it is found to be 
“a little tight” and needs “breaking- 
in,” apply a little thinner instead of 
running it dry. This will help by 
preventing any galling of the bear- 
ing and will produce a smooth fit 


Mr. Grant suggests keeping a small 
oil squirt can of this thinner on the 
assembly bench at all times. It will 
prove in a great many instances t0 
be the shopman’s “little helper.” 


e of the motor repait 
cards wit 
he can quickly 
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Electrica) 


ARE YOU USING THE TUBING 
SUITED FOR YOUR JOB ¢ 


4 





oat 


\4 Bs suited means a varnished tubing or sleeving that meets 
every service requirement ... at lowest cost! 


That's the way IRVINGTON .. . long the leader in electrical insulation . . . 
meets every tubing or sleeving need. For IRVINGTON makes all the types 
including non-fraying FIBERGLAS. ... high voltage IRV-O-VOLT ... RADIO 
SPAGHETTI and SATURATED SLEEVINGS ... in a complete range of 
colors and A. S. T. M. sizes. a 


4 


Thus a recommendation from IRVINGTON can be unbiased .. . you get the 
tubing best suited to your needs, not only from the standpoint of efficiency, 
but economy as well. 3 





In addition, you get that extra increment of electrical surety which 
IRVINGTON’S ‘know how’ and ‘manufacturing control’ provides. For 
literature, or engineering assistance, write to Dept. . 96. 


IRVINGTON PRODUCTS: 


Cotton, Fiberglas, or Rayon Tubings and _ Extruded Plastic Tubings 
Sleevings — Varnished, Lacquered, or Fibron Plastic Tapes 


Vinylite Processed 

Varnished Fabrics and Papers 
Non-Fraying Fiberglas Sleeving Slot Insulations 
Transformer Lead Tubings Harvel and Irvington Insulating 


Wire Identification Markers—Varnished  Vamnishes 
or Plastic Cardolite Resins 





Irvington 11, New Jersey — 
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| L. -Al D —especially engineered to provide 


additional light output in the useful area of illumination—again 


emphasizes the quality that’s easy to see when it’s Day-Brite. 


With end cut-outs backed with translucent plastic—lateral 
louvers finished in baked SUPER-WHITE enamel—and 
V-shaped center louver in Alzak—it is truly a fixture of 
striking beauty ... For two 40-watt lamps— 
surface or suspension mounting, as 
single units or in continuous 
installations ... Send for new 


VIZ-AID Bulletin 10-B. 





| hos , s et , 
Darbnite 
) LIGHTING FIXTURES 4 


en AY BRITE LID 


neering Representative. Each 

is a qualified illumination 

engineer, whose business is 5434 Bulwer Ave. 
to help your business. 


v)\ 


. f 
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TMs Reg. U. S. 


Nationally distributed through leading electrical supply houses 
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UGHTING HOOD 
FOR PARTS INSPECTION 


Aircraft engine manufacturers, like 
others in this field, are ever cautious 
about careful inspection of the compo- 
nent parts that combine to form the 
Mammoth engines powering our war 
‘planes. With human lives and the suc- 
“cessful prosecution of the war at stake, 
they cannot tolerate inadvertent pass- 
age of imperfect workmanship or ma- 
terial. The gamble is too great and 
© without justification. Hence the 
Pemphasis on good inspection lighting 
in our warplants. 
> In general, localized high intensity 
© lighting is employed to supplement the 
> general lighting system in inspection 
© areas. The type and intensity varies 
» with the inspection task at hand.’ At 
% the General Motors Corporation, Alli- 
son Division Plant No. 5 in Indianap- 
olis, the engineering department has 
‘designed and built inspection tables in- 
/corporating roller conveyors and light 
hoods. 
Used in the finished parts final in- 
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FIG. 1—Construction details of inspec- 
tion bench incorporating a roller con- 
veyor, protecting hood (also providing 
storage space) and localized lighting to 
provide the required high intensity tllu- 
mination for this critical seeing task. 
Fd 


> 


FINAL INSPECTION of finished aircraft engine parts progresses under 100 footcandles of cool, diffused, fluorescent 
illumination at General Motors Corporation's Allison Division plant in Indianapolis. Note hood mounting of lamps 
and concentration of light on the working plane. 


spection department—where parts of 
the Allison liquid cooled aircraft engine 
get a final checkup before assembly or 
shipment overseas—these dual inspec- 
tion benches are constructed of wood. 
They have an over-all height (includ- 
ing hood) of 5-ft., 34-in., width of 59 
inches (including an 18-in. conveyor 
roll directly under the hood at inspec- 
tion counter level, and an 18-inch in- 
spection counter on each side), and are 
built in standard 10-ft. (long) sections 
(see diagram—Fig. 1). Some special 
units are only five feet long and other 
dimensions may vary according to the 
inspection task at hand. The lower 
frame of each table is painted grey; 
the inspection counter and everything 
above it has a natural wood finish with 
a shellac coating. : 
High intensity lighting is provided 
by a line of single-lamp, 40-watt, 3500 
degree white, fluorescent units (with © 
wiring trough only) mounted directly ° 
under the eaves of the hood). Speci- 
ally designed metal half-reflectors, 
mounted to the edge of the hood, direct 
the light down on -the inspection 
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THE REFLECTOR 


IS THE BACKBONE 
OF ANY LIGHTING SYSTEM... 


Helps make Skilled Hands! 


Skilled work thrives on Skilled Lighting. Down goes the costly 
record of errors often due as much to blinding glare as uncertain 
shadow. Up goes production, both in quality and quantity, thanks 
to evenly distributed, shadow-free Light — the kind that Wheeler 
engineering has made famous throughout industry! 

Better work and reduced costs are practically automatic when 
you install Wheeler Reflectors — the product of 64 years of special- 
ized lighting experience. For they are engineered to get maximum 
illumination from standard lamps. And because of their efficient 
design, heavy duty materials, and high grade vitreous enameling, 
they stand up longer, require less maintenance. 

Learn how you can lighten the load on your workers — and your 
operating costs. Send for catalogs showing complete line of in- 
candescent and fluorescent lighting fixtures. Wheeler Reflector 
Company, 275 Congress St., Boston 10, Mass. Also New York. 


Representatives in principal cities. 








All-Steel Open-End Z 
Fluorescent Unit 


Available for two or three 40-watt, or 
two 100-watt lamps. Broad wiring chan- 
nel with accessible, enclosed ballast. 
Can be mounted from chain or conduit, 
individually or in continuous runs. 


stitiihting REFLECTORS 


Distributed Exclusively through Electrical Wholesalers 


‘ 
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RLM Solid Neck Incandescent Reflector 
Maximum lighting efficiency for either 
indoor er outdoor use. Expertly de- 
signed, ruggedly built. 75 to 1500 watts. 


Made by Specialists in Lighting Equipment Since 1881 































































counter and shield the eyes of the 
employees (bottom of reflector is 1§ 
inches above the bench top). Light 
meter readings indicated a 100 fook 
candle intensity at the center of the 
inspection counter and 50 footcandleg 
at the outer edge. Bes 

Circuit control is maintained by g 
circuit breaker mounted at the end 4 
the long inspection table (unit in photo 
is 20 feet long). Each standard 10- 
unit is equipped with a duplex conven. 
ience outlet mounted to one of the 
hood uprights. 2 

The hood over the conveyor is fune 
tional in design. The edges provide 
a mounting surface for the special lamp 
reflectors while the top can be used 
as a temporary storage space for re 
jected parts, inspection reports, orders 
and other items. By utilizing this 
space, the inspection counters always 
can be kept clean for the constant flow 
of finished parts that enter and leave 
the inspection hood in metal trays 
manually pushed along the roller con- 
veyor. 


BACK LIGHTING FOR 
BRAKES AND SHEARS 


Engineered lighting is a “must” 
in the aircraft industry—just as it 
should be in every industry where unit 
costs are a function of production 
efficiency ; where material and labor 
waste are to be reduced to a minimum; 
where the eye health of the employee 
is at stake. 

At the Texas Division plant of 
North American Aviation, Inc., spec- 
ialized supplementary lighting is in- 
stalled in numerous areas including the 
sheet metal fabrication department. 
Here particular attention is devoted to 
proper lighting of brakes and shears. 
This is one instance where shadows— 
of the right type—are a desirable 
feature of the lighting system. 

Back lighting has been found as the 
most effective means of producing the 
shadow-line at the points where the 





shear blade contacts the work—a con- 
dition that facilitates shear operation. 
In this application, a single-lamp, 40- 
watt, 3500 degree white, fluorescent 
unit is bracket-mounted directly over 
the shear blade. (See Fig. 1) A metal 
shield, extending down to meet the 
working part of the shear frame, elim- 
inates undesirable glare and directs 
the light down between the removable 
shear blade and the hydraulic shoe 
which holds the metal in place. This 
causes the upper shear blade to cast 
a shadow’ which coincides with the 
lower cutting edge. When this shadow 
coincides with the scribe marks on the 
work, it is all set to be cut. (See Fig. 
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- @ For 25 years, manufacturers of RLM lighting units 
have worked together to give significance to their 
fe label. Much of this work was pioneering in fields of 
wee new design . . . its success is demonstrated by wide 
acceptance of lighting fixtures bearing the RLM label. 
of The buyer now looks on this label as a symbol 
ec of lighting progress—one that symbolizes carefully 
in- engineered industrial fixtures. 
the The buyer of fixtures bearing the RLM label knows 
a that he is getting: 
irs. %& Engineered Lighting 
— ¥%& Economy through More Light at No Extra Cost 
ble %& Low Maintenance Costs and Long Life 
RLM progress in the past year is demonstrated by 
the the table of new and revised specifications listed at 
the the left. These specifications, representing months of 
the Seah A 
ms careful engineering study, research and tests, establish 
a new, higher standards for RLM industrial fixtures. 
1). Copies may be secured from RLM manufacturers, or 
sat direct from the RLM Standards Institute. 
. Write for Your Copies Today! 
the 
Mm 
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10€ 
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However You Look At It! 


Here’s the best reflect- 
| Com ing surface known— 
permanent porcelain 


enamel, tarnish-proof, easily cleaned 
by wiping with a damp cloth. 


Designed so that 
(Com ae maximum light is di- 
rected to the sides... 


shelves and bins are illuminated uni- 
formly from top to bottom row. 


7 Curved V-shaped 
| pe 
a Va flanges cut off aisle 
glare—direct still 
more light to the sides, building up 
intensities in bin interiors. 
Separable Hood per- 


Com A. mits instant removal 


—makes if easy to 
keep reflectors clean—to maintain a 
high standard of efficiency. 


THE GOODRICH STOCKLITE 
brings you illumination properly 
engineered for the stockroom; as- 
sures comfortable reading any- 
where in the aisles; expedites 


order-filling, and reduces errors. 
It makes any stockroom a 
brighter, better placetowork. Why 
not start enjoying these benefits 
now ? Write for Bulletin 91. 


THE STOCKLITE 


Finished in permanent 
porcelain enamel. 


Sold Through Electrical Wholesalers 


2 % % » % 
‘ ie é 
& uv 


BEEGTRRIG BCOMPANY. 


4600 BELLE PLAINE AVENUE, CHICAGO 4], ILLINOIS 


FIG. 1—Power-shear lighting is pro. 
vided by a single-lamp fluorescent unit 
mountéd directly over shear blade, Ver. 
tical reflector directs light between mov. 
able blade and support for the hydraulic 
shoe which holds the work. 


oes 


FIG. 2—Shadow line on metal (behind 
safety guard) produced by lighting 
shown in Fig. 1, coincides with cutting 
line of shear blade. Note the effect of 
overhead lighting in front of the shear 


2). Illumination from the general light 
ing system provides the necessary light 
on the work in front of the shear. 
The same principle is applied to 
lighting power brakes (See Fig. 3). 
Since these machines are gene 
quite large, lighting must be directed 
from both front and rear of the powél 
brake for setting, adjusting and gen 
eral operation. Backlighting 1s © 
quired to set rear stops, properly at- 
just the work, and for other t 
the-brake work. If a scribe matk’s 
used instead of the rear stop, it mis 
be lined up with the slowly descendits 
brake die. With a single light source 
shadow is cast around the dese 
die which obliterates the scribe marks. 
With lighting units in front and enim 
the brake, this shadow possibility ® 
eliminated. The reflected light fra 
the work surface leaves the scribe 
mark dark in contrast and easy 10% 
In the illustration shown in Fig 5 
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TS 
TRU FAC 
ABOUT LIGHTING PROFITS... 


Alero in ngineered specifically to fulfill and surpass every exacting illumi- 
‘are used in the nation specification for soft, glareless, steady, trouble-free light, Joleco 
General American Fluorescents are gaining additional honors from cost-conscious contractors, 
life Insurance Bldg., engineers and architects everywhere for their simple, quick installation 


Eee of St. wep ead features and unusually low maintenance. 
. efficiently designed 


Surprisingly new developments now supplement those exclusive fea- 
tures which have built for Joleco enviable recognition and acceptance - 
— increased lighting intensity achieved by adapting proven engineer- 
ing principles—single top and bottom plate construction to reduce 
mounting time—easily removable reflector plates for simplicity of 

maintenance—-scientifically designed ventilation system for quick 
heat dissipation—and many others soon to be announced. 


Learn more about Joleco Fluorescents and how they can con- 
tribute to your profits. Write without obligation! 
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How to brighten your: 
Lighting Picture... 
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"To Make G-E Lamps G-E 
STAY BRIGHTER LONGER’ 
the constant aim of G-E Lamp Research G] 


Hear the G-E radio programs: "The G-E All-Girl Orchestra”, Sunday ia i *™ EWT, 
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Put these 8 G-E Features to Work..and watch 





Your Postwar Sales Climb to an All-Time High 


@ That’s right! Survey after survey shows the brightest sales outlook in 


lighting history. For both fluorescent and incandescent lamps. In stores, in 


offices, in factories and homes after the war. Here are 8 important reasons 


_ G-E Mazda Lamps offer bigger sales . . . why they are easier to sell... 


why it will pay you to include G-E Lamps lin your postwar plans. 


Complete Line. General Electric is 
the source of supply for a full line of 
lamps for every possible lighting need. 


Versatile Engineering Service. All 
e the technical skill and resources of 
General Electric are available to give cus- 
tomers best lighting results. 


Leadership in Research. General 
€ Electric lamp research will continue 
to provide an increasing number of impor- 
tant new lighting firsts. 


Public Preference. More and more 
people prefer General Electric lamps 
—they are accepted, high quality preducts. 


CONSULT your nearby G-E Lamp Office. Learn 
how you can do a better business and make a full 
share of postwar lamp sales. Why not call today? 





G-E MAZDA LAMPS 


GENERAL @ ELECTRIC 


BUY WAR BONDS AND HOLD THEM 


Universal Demand. Everybody needs 

bulbs. Month after month, the year 
around. G-E lamps provide good steady 
turnover. 


Complete Advertising Coverage. 
This year alone, over 700,000,000 


_advertising messages will build preference 


for G-E lamps. 


Consistent Profits. You make a good 

fair profit selling G-E lamps—a prod- 
uct with no obsolescence or perishable 
features. 


High Quality. The famous G-E mon- 
8) ogram is a mark of excellence in per- 
formance—known to lighting customers 
everywhere. 


&- “ 


























bm, EWT, NBC; “The World Today” news, Monday through Friday 6:45 p. m. EWT, CBS; “‘The G-E Houseparty,” Monday through Friday 4:00 p. m. EWT, CBS. 
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LIGHT... 


McGILL Portable Lamp Guards will give 
you safe light where vou want it. They 
will increase the efficiency of your work- 
men by giving them light they can con- 
trol. There is a type to fit any particular 
requirement or condition. Thev can be 
plugged into any outlet, and by installing 
a cord of sufficient length, can be carried 
anywhere. 


Where stationary lighting does not pene- 
trate, wherever it is difficult to see, Mc- 
GILL Portable Lamp Guards enable 
workmen to get things done with safety. 
See your electrical wholesaler or write 
for further information. 

Net ™~ 


MANUFACTURING CO.,INC. 
Electrical Division 


VALPARAISO, INDIANA 


- 
FIG. 3—Back lighting on power brake facilitates quick adjustment of back 
stops and accurate setting of the work. Coupled with the overhead front light- 
ing, it eliminates shadows on scribe marks used when back stops are not utilized 
for setting the sheet metal. Note the back of the die ram is painted white. 


backlighting is provided by a single 
RLM type, industrial fluorescent unit, 
containing three, 40-watt, 3500 degree 
white lamps, mounted to the interior 
frame of the brake 6-ft., 6-in. above 
floor level. The ram to which the 
die is mounted is painted white to in- 
crease the efficiency of the backlighting 


BANK RELIGHTS 
WITH FLUORESCENT 


The Federal Reserve Bank, Salt 
Lake City, Utah, was relighted in an 
effort to reduce errors made by the 
personnel in the division handling funds 
for twelve different Government agen- 


unit. Intensity at the working plane 
is 30 footcandles. 

The fluorescent lighting fixtures in 
front of the brake are mounted away 
from and above the machine to elimi- 
nate possibility of being struck by 
large sheets of metal which describe a 
wide arc when folded by the brake. 


cies. Such errors were attributed in 
great part to very poor lighting, and 
to the large increase in volume of busi- 
ness being handled by this branch of 
the Federal Reserve System where the 
personnel had continually increased and 
the working area expanded. 

The bank officials believed that by 


RELIGHTING OF WORK AREAS in the Federal Reserve Bank, Salt Lake 

City, Utah, was the solution for avoiding clerical errors and improving per 

sonnel efficiency. 35 footcandles on the work is provided by continuous row 
shielded fluorescent fixtures. 
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—_ P ost-W A F qcHELL on sound engineering .. . distinguishes every MITCHELL 
in nd M n creation. Yesterday you found. many design and 
ir pepe il this! . * 
for @ pine Viti construction features, exclusive with MITCHELL, 
Pe ii . —_ 
| of jere line of a desiane” The a proved stimulant to sales, Tomorrow . . . 
th A complee—advan repeat’ urpose 
ad niles vor anit ores scr 10 MITCHELL ingenuity and resources will bring you a 
i : in €iceS», ° ‘ a 
; paecotie 2 tie. built a guaranteed quality line that insures utmost beauty, 
eS» $2 
4 best suset © dol Units utility, performance. A complete and completely 


certified line that will enable you to render 


fluores | 
Strip ee ne Waits a thorough lighting service to your customers. 









Mitchell Manufacturing Company 
2525 CLYBOURN AVENUE, CHICAGO 14, ILLINOIS 
West Coast Factory and Sales Office: 1019 N. Madison Ave., Los Angeles 27, Cal. 
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Champion Lamp Works, as one of the 
largest and longest established producers 
of fine quality Fluorescent and Incandescent 
Lamps for industrial use, offer a complete 
lighting service. Champion lighting engi- 
neers are prepared to furnish enlightened 
bale Mm beehey-bant-¥ Mmelelebel-{-) Mm e)eMm od uc) el-) um bled elabelss 
for any and every industrial application. 


We have nothing to sell but lamps. 


This is offered without charge, in the inter- 
ests of better lighting and, thereby, a genu- 
ine contribution to production efficiency, 
safety, working morale and service royal 


Champion Lamps. 


Whatever your lighting problem, large or 
small, present or postwar, get in touch with 
us for competent lighting engineering coun- 


sel. There is no cost or obligation to you. 





CHAMPION LAMP WORKS 


: 


DIVISION OF 


Lynn, Massachusetts 
CONSOLIDATED ELEC Pia LAMP 


C0 


| Number of Lamps.412 40-watt 350° 


providing more adequate lighting. 
the workers, many of the errors ca 
‘be: avoided and efficiency greatly | 
creased. After obtaining recommen 


was made by a representative enginas 


| of WPB, who concurred with the bs 


officials in the need for more adequas 
lighting,.and assigned a priority raf 
for the system which had been ‘reco; 
mended. 
The lighting fixtures were fupnig 
and installed by Capitol Electric Com. 
pany, Salt Lake City. Details of fh 


installation are summarized below, — 
Engineering Data 


69 ft. by 115 #- 
' 7,935 sq. ft. 
Ceiling Height ....14 ft. 9 in. 
Mounting Fixtures suspended 
12 ft. from floor 
Continuous rows, § 
ft. apart : 
No. Units -++-206 Wakefield 
“Grenadier” two 
watt lamp fluores. 
cent units 


Spacing 


white 


| Wattage ..°¢.<:).. 2.5 watts per sq ft 


|'Light Intensity .. 


Comments 


(including ballasts) 
.35 footcandles aver 
age (after fie 
months) 

Coefficient of utili 
zation of .32 is in- 
dicated from data 
furnished. Bright. 
ness at bottom of 
columns graduating 
to low intensity a 
top shows a high 
utilization of light 
on the work arta 
Small upward con- 
ponent of light re 
lieves harshness of 
a dark ceiling. 


ANGLE LIGHTING 
| SPEEDS FIN ASSEMBLY 


Lighting is one of the most import 


| ant tools that finds full utilization ™ 
| this country’s aircraft manufacturilg 
| plants. Highly engineered to provide 
| the most efficient type of illuminatiot, 


from the standpoint of operation a 
production, such installations are set 
ting the pace for modern industri 
lighting designs. Many plants, i 
addition to high quality general illum 
ination, have installed localized light- 
ing systems to facilitate operations 4 
specific assembly lines or work st 
tions. 

Such was the case at the mast 
pick-up line for fins and. stabilizers # 
the Texan Division of North Ame 
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(Above) Recommendation by engineer (Below) Job-requirements given 
was: Lamp—1000-watt, S-52 clear bulb; to engineers ed for illumina- 
Luminaire—medium distribution Millite, tion on large and small presses, 
for 4” conduit mounting; mounting height close vision in setting up and re- 
—45 feet; average illumination in service pairing dies, 40-foot heig age sony 
—20 footcandles. Accepted and installed. crane, protection from oily~ 
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PBR 


_.. AND ASK FOR A @ ENGINEER 


Whatever your work—whether it’s fine machining .. . 
or precise inspection . . . with low ceiling height . . . or OF oct Ty sg eke po 
in oil mist—give these and the other ee to 400 mercury. 
the Westinghouse engineer. 
And beyond that point, you can depend on him to meet 
your requirements—the same as you depend on others to 
meet specifications. 
The most practical combination of lamps (incandes- 
cent, fluorescent, mercury, etc.), intensities, diffusions, 
distributions, colors and so on, is best planned with the = eg a ee ‘Silvered Bowk Diffuser ' 
aid of the lighting engineer who has: 


1. A broad line of lighting equipment. 
2. Wide experience in industrial lighting applications. 
3. Periodical laboratory schooling. 


FPR Fluorescent FP Fluorescent 

4. Data on latest development work. eon ee Rene 
These four fundamentals are found only in the West- 

inghouse lighting engineer. One of these trained men 

may be reached through the Westinghouse Distributor 

nearest you. Give him your job-requirements . . . get his 


analysis and recommendations. Westinghouse Electric W 1 
& Manufacturing Co., Edgewater Park, Cleveland 1, Ohio. emamiass s 5 ¢ 
J-04020 Ge 
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RLM Heavy Threaded Deep Bowl 
Reflector and Socket Hoods 


e QUAD Units have proved 
themselves in long-time serv- 
ice. Contractors enthusiastical- 
ly endorse them because they 
live up to their claims—they 
sive good lighting efficiency 
for long periods and require 
little attention. Install QUADS 
for industrial or commercial 
installations — indoor or out- 
door. Good business is the re- 
sult. QUAD... for today and 
for tomorrow. 


Manufacturers of Incandescent 
Lighting Equipment 


QUADRANGLE 
MFG.COMPANY 


32 S. PEORIA ST. 
CHICAGO 7 ILLINOIS 
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can Aviation, Inc. Here, fin and 
stabilizer assemblies are mounted in 
jigs that hold the work in a vertical 
position at all times. Assembly line 
operators work on each side of the jig 
as it slowly travels the length of the 
line. The supporting structure of an 
overhead trolley duct for portable elec- 
tric tools cut down appreciably the 
amount of direct illumination from 
the general lighting system. Supple- 
mentary lighting was necessary with 
emphasis on the vertical component of 
illumination on the work plane. 

Two parallel lines of single-lamp, 
40-watt, 3500 degree white, RLM 


ANGLE LIGHTING provides high intensity vertical illumination permitiin 
employees to work closer to fin and stabilizer assemblies on this master pick 
line at the Texas Division of North American Aviation, Inc. 





A 
“a 


ay 











type, industrial fluorescent units: 
installed—each row of fixtures ge 
tending 15-inches out from the cee 
line of the trolley duct. The unit 
mounted at a 45 degree angle and 
ported by an angle-iron framem 
7-ft., 3-in. above the floor level, I 
vidual fixtures are on 9-foot cef 
and fed by a conduit system 
encircles the assembly line. 
This 45 degree angle arrangement 
not only provides an average intensity 
of 50 footcandles on the vertical work- 
ing plane, but also permits the oper Here 
tors to stand closer to the assembly ant 
hence work more efficiently. 


































LIGHTING A 
PATTERN SHOP 


A most vital link in the production 
chain of every manufacturing enter- 
prise is the pattern shop. Before a 
new design reaches the production 
floor it is funneled through this de- 
partment where patternmakers build 
the templates, forms and patterns from 
which component parts of the end 
product are made—a basic step in mass 
production techniques. 

The importance of accuracy and 
skilled workmanship in such depart- 
ments is obvious. The need for good 
lighting is just as apparent. An error 
made here can, if not detected, carry 
on through to the finished product. If 
this should occur, the time, labor and 
material expended in producing an 
eunusable part are sheer waste and 
the only solution is to start all over 
again. Naturally, management is ever 
alert to measures that will prevent just 
that. 


That lighting is one means of elimi- 
nating such possibilities has bee 
acknowledged by the Nordberg Mant- 
facturing Company, Milwaukee, ont 
of the largest producers of dies! 
equipment and other heavy machinery 
The pattern shop was one of the firs 
areas to be rehabilitated under a low 
range plant relighting program tht 
company has under way. 

The old lighting in this building- 
primarily a woodworking area— 
sisted of a single row of 200-watt i 
candescent RLM units mounted # 
10-ft. centers down the middle of th 
bay (typical bay about 30 feet wide) 
The building is three bays wide wi 
the center one divided by a mezzatllt 
on which lumber is stored and unit 
which are located the various 
working machines. Even with + 
watt lamps in these fixtures (ul 
socket extensions) the maxifill a 
illumination intensity obtainable ¥ 
8 to 10 footcandles. I.E.S. Mode Al 
Practice recommendations for —— 
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Here's Why They Like Its Light, Like Its Looks 


Whether these fixtures are installed indi- 
vidually or in continuous runs, mainte- 
The new Wakefield ‘ance is especially easy. There are no hori- 
BEACON has two kinds zontal surfaces on which dust can collect. 


bly and 


New, rigid louvers are hinged to make 
your customers handle lamp replacements easy! Removal of glass 
more paperwork in less panels is unnecessary. Has _ twist-type 
time and with less eye- sockets mounted slot-up, so lamps cannot 
strain—and its cleanlines fall out. 
are refreshing, harmonize with any in- Etched, ribbed glass of side panels helps 
terior. diffuse light for comfortable seeing. And 
Built to typical Wakefield standards, you can supply the new BEACON either 
this four lamp fluorescent unit offers top in stem suspension, as pictured, or with 
efficiency for offices and drafting rooms, close-up mounting for low ceiling with a 
old or new. And you can install it much minimum of units in your stock. For de- 
quicker, more easily—because of a new, tails, write the F. W. Wakefield Brass Co., 
simplified, construction principle. Vermilion, Ohio. 


of eye-appeal. It helps 
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ALSO THE GRENADIER THE ADMIRAL . THE COMMODORE . 
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WITH EVERY 
LIGHT SWITCH 


This extra convenience costs 
only a few cents more. Then, if 
an outlet is needed, there it is — 
right at a convenient height. It 


takes up no extra space — Two 
(or even three) P&S-Despard de- 
vices can be installed in the same 
space required for one old style 
switch. For replacement work, 
the same single gang box can 
be used. If you are not already 
acquainted with the possibilities 
of Combination Wiring — the 
P&S-Despard way — send for a 
copy of our catalog. 


Sold through 
Electrical Wholesalers. 





- 


PASS & SEYMOUR, INC. 


SYRACUSE 9, N. Y. 














NEW FLUORESCENT SYSTEM in Nordberg’s pattern shop f 
illumination for the critical seeing tasks involved. White painte 
and overhead pipes boosts lighting system efficiency. 


STEEPED IN SHADOWS was this same area under the old lighting system. 












ives adequat 
walls, ceiling 






Highlights are from natural illumination streaming in through the windows. 


working specify from 20 to 50 foot- 
candles, depending on the degree of 


| fine bench and machine work done. 


The new lighting system, designed 


| by Nordberg’s chief electrician Carl 
| Lau, consists of RLM type fluorescent 


fixtures—each containing two, 100- 
watt, 3500 degree white lamps — 
mounted 17 feet above the floor on 10- 
foot centers. Three parallel rows of 
units 10 feet apart now run the length 
of the building in each bay. Under the 


| storage mezzanine, units are asymetri- 





cally spaced—wherever a unit is needed 
over a machine. Spill-over light from 
the outer bays illuminates the storage 
area above the mezzanine (aided by 
skylights in the daytime). To increase 
reflection factors, the steel columns, 
walls, roof, and overhead pipes were 
painted white. 

The minimum average illumination 
intensity (measured just before units 
were cleaned) after one year’s opera- 
tion is 35 footcandles. Measurements 
taken down inside of boxes and forms 
under construction indicated an in- 
tensity -of 20 footcandles—compared 





Note the dark walls and ceiling and contrasting shadows on work. 


to a negligible quantity under the old 
system. 

Nordberg now has in its pattem 
shop evenly distributed illumination 
on the working plane; light that elim 
inates bothersome shadows and gets 
down into the dark places where its 
most needed. The anticipated result 
—greatly reduced eye fatigue, fewe 
mistakes, better workmanship, and @ 
increased over-all _ efficiency—wett 
borne out. The investment in gool 
lighting is paying dividends. 

This installation indicates that ev 
with the high mounting height of tht 
equipment, approximately fifteen fo 
candles per watt per square foot wet 
obtained “in service” after a yea!’ 
operation. 

This takes into account the wattage 
losses of the ballasts as well as the 
lamp wattage. The coefficient of tt 
lization, under actual operating cond 
tions, was approximately .42. 
system of lighting is efficient in produ 
ing good illumination for critical sé 
ing tasks even after’ maintenattce loss 
and lamp tube depreciation. 
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KLAMPSWITCHFUZ 





The @ Klampswitchfuz. safety type switchboard is completely enclosed. 
Its hinged doors contain both switch and fuse in one unit and close in 


“on” and “off” positions. Heavily silvered copper contacts are squeezed* 
together in one locking motion that clamps fuses at the same time. Fuses 
are instantly accessible on the outside when doors are open — where hands 
cannot possibly come in contact with live parts. 


You receive the savings from quantity 
production of standard pre-assembled 
units, and you can’t find a_ better 
switch at any price. Stripped of the 
attachments that break, stretch, or 
wear out—that add to the cost but 
not to the efficiency—these units are 
built to give trouble-free service year 
after year. 

Flexible, too, for changing plant 
conditions: full panels can be added 
or removed quickly, without loss of 
valuable production time. Complete- 


capacities and less— Kamklamp fuse- 


*Compression contact on 200 ampere 
holders on 400 ampere capacities and up. 
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ly assembled at the factory, they 
come ready to be installed. 


@ Klampswitchfuz units are made in 
capacities of 30 to 1800 amperes, 250 
volts AC and DC—30 to 600 amperes, 
575 volts AC, in 2, 3 and 4 pole types, 
single and double throw. Approved by 
Underwriters’ Laboratories, Inc., as 
operating switches for 600 amperes and 
less, 250 volts AC and DC, and 200 
amperes and less, 575 volts AC. All 
others approved as disconnect switches. 





See our listing 
in “Sweet’s,” or 
write for name of 
nearest @ Repre- 
sentative. 










Note the simple, sturdy censtruction 
of the 3 pole, 200 ampere unit. 


Frank Adam 


ELECTRIC COMPANY 
P. O. Box 357 


St. Louis, Mo. 


Makers of Busduct, Switchboards, Panelboards, 
Service Equipment and Enclosed Switches 



















Deep into many Arctic regions, electricity is being carried for the first 


time in history, thanks to Laytex-insulated wire. 














Rubber Insulation at Its Best | 
excess: 


tions o 
cuit, ¢ 
tional 





Yes, worldwide war has subjected Laytex to many new conditions — 


not only freezing cold, but tropic heat, moisture, and shattering shock U S. 
i] & 


— greater strain and wear than any single wire was ever meant to 








withstand . . . to a degree far beyond what was expected. arom 
Right now, the entire output of Laytex Wires and Cables is required cage 7H mr 
for military needs. One day, Laytex will be once more available for WIRES AND CABLES = i 
Residential and Commercial Buildings, Police and Fire Alarm Systems, & D 
Communications, Signalling, Power, Control, and other exacting gy 
services, from F; 
Carryin, 

LS rete geatntites Serving Threugh Sdeacet My 
Fuse C 


UNITED STATES RUBBER COMPANY [** 


1230 Sixth Avenue « Rockefeller Center * New York 20, N. Y. © In Canada: Dominion Rubber Co., Ltd. 
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Answered b 


F, N. M. SQUIRES 


Chief Inspector 
New York Board of Fire Underwriters 


UESTIONS ON THE CODE 


y 

GLENN ROWELL 
Electrical Engineer 
Fire Underwriters Inspection Bureau 
Minneapolis, Minn. 


and 





LOOP CIRCUITS 
“Below you will find a 


0. sketch of parallel loop feeders 
with a tie-in loop circuit with pull 
boxes and drops to feed 60 ampere and 
100 ampere safety switches to feed 
portable and stationary machines. I 
would like to know if this wiring ar- 
rangement is approved by the Na- 
tional Electrical Code?”—F. G. C. 


Power service 
208v. 3$, Bw. 60~ AC. 


2-700 M. CM. 
2-33"cond. _.- 


7] 
per phase<__ eo 600 amp. fuses 


~ 


> 














150 arp. 
fused switches 






208v. 3g tie, 


7 















F’ 
/ 
\~No. 4/0-R.C. wire, 3w. 3h 
loop circuits in 23"conduit 
x= pull boxes 


. 
’ 
‘ 


With the connections as shown 

it would be possible to draw 
excessive current over several por- 
tions of the loops and over the tie cir- 
cuit, thus the provisions of the Na- 
tional Electrical Code would be vio- 
lated, 

Assuming a fault or excessive load 
on the leg of the loop marked “M”, it 
would be possible to draw a current of 
50 amperes through fuse A and 150 
amperes also through each fuse B, C 
& D, or a total of 600 amperes alto- 
gether, without blowing any of the 
fuses. The upper part of the ‘loop 
from Fuse A to point M would not be 
tatrying excessive current which 
~~ also be true of the loop from 
a B to point E. Also the loop from 
om C to Point F and the loop from 
use D to Point F would not be over- 

wed. However, the tie would be 
subjected to 300 amperes and the por- 
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tion of the loop from Point E to Point 
M would be subject to 450 amperes. 
Therefore the hookup as shown would 
not meet Code requirements. 

If the “208 volt 3 phase tie” was 
eliminated, and each of the branch 
circuits taken off at pull box are pro- 
vided with proper overcurrent protec- 
tion, then there would be no violation. 

Another possibility in order to keep 
the tie circuit would be to install addi- 
tional 150 ampere fuses at each point 
marked S, so that each conductor 
would be protected at 150 amperes by 
fuses. 

Of course it would be possible to take 
the load of 300 amperes off at any 
pull box but only 150 amperes would 
come from any one direction. — 
F. N. M. S. 


MOTOR FOR PARTS CLEANING 


DEVICE 
QO “T am manufacturing a paris 
° cleaning device for use in auto- 
mobile garages which consists of a 
tank on legs the height of a standard 
bench with a motor driven pump at- 
tached to the side of the tank. This 
pump agitates the contents of the tank 
and delivers the solvent through a flex- 
ible nozzle for spraying parts placed 
on a removable screen which fits across 
the top of the tank. The motor being 
used ts a 1/6 horsepower split phase 
115 volt motor of the ordinary type, 
and I was informed that as long as the 
solvent being used had a flash well 
above room temperature the use of 
such a motor complied with the Code. 
Now I have had several machines re- 
turned because the electrical inspectors 
say they are in violation of the Code. 
Can you explain just what changes 


will have to be made, if any, to comply - 


with this Code?” —D.R. 


The motor will have to be of 

e the explosion-proof Class I 
Group D or of the totally enclosed type 
unless you can change the design of 
your unit so the motor will be four 
feet or more above the floor. If the 


motor can be relocated at a height of 
four feet or more, then you can con- 
tinue using the same motor providing 
a wire screen or perforated metal pan 
with openings not exceeding .05 inches 
in one dimension is so placed that it 
will prevent the falling of particles 
from the motor. You will find these 
requirements under Section 5103 of 
the National Electrical Code. This 
special construction is required due 
to the possibility of gasoline vapors 
being present within four feet of the 
floor of automobile garages and not 
because of the volatility of the clean- 
ing solvent being used.—G.R. 


CABLE FOR WATER HEATER 


May type S.E. cable be used to 
supply a water heater even 
though it contains an uninsulated neu- 
tral conductor?—M.H. 


A Yes, provided the cable has a 
e nonmetallic outer covering and 
is used to carry alternating current not 
exceeding 150 volts to ground. This 
provision is contained in an Interim 
Amendment to the 1940 edition of the 
N. E. Code and was adopted February 
10, 1943. Should a type S.E. cable 
be used for service to a water heater 
the neutral should be used as a ground- 
ing conductor to assure there being no 
difference in potential between the 
neutral ground and the water pipes 
connected to the heater. This is espec- 
ially necessary where the neutral 
ground has been established by other 
means than a direct connection to the 
water pipe.—G.R. 


FUSING SUB-SERVICE RUNS 


“My query concerns an instal- 

© lation I will be making soon. 
The primary feed is 2300 volts, 3 phase, 
60 cycles. This line is run into a sub- 
station through three single pole dis- 
connects, into an oil circuit breaker and 
thence to the transformer bank. My 
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job is to continue the 2300 volt ling 
approximately 140 feet to another 
building from this substation tapping 
in ahead of the disconnects to another 
set of disconnects and thence to the 
other building. From these latter dis. 
conects I will run approximately 49 
feet of two inch conduit with No, 2 
VCL to a pole then No. 6 bare wires 
to another pole. From this pole int 
the new building through 2-in. condyjy 
and No. 2 VCL to am oil cireujs 
breaker. 

“In the original substation, the only 
protection is the oil circuit breaker ang 
disconnects. I contend that I shoul 
use fuse disconnects for the new ling 
and my superintendent says ‘No. 
Could I get an answer to this? I haye 
not been able to put my finger on this 
in the Code. Also my specification 
states that this line should be properly 
switched and protected. Would this 
mean that it should be fused?’— 
R. A. Z. 








Present 
Service 
To 
transé bank 
3 No.6 # 
No.2 VCL “Oil 
| 2". circuit 
a, break. 








‘ 
4 





From here new 
Installation 
Present Building 


OCB. 


3No0.6 























New Building 
Ii, as is stated, the specifica y 


tions require that the new line 
and_ protected, __ then 


A, 


be switched 


switches and fuses or circuit breakers i 
should be provided. Such control and 
protection is also recommended from th 


an operating standpoint; the switches 


are to disconnect the new line in order in 
to work on it without having to “al” 

the whole works and the protective As 
devices are to localize any disturbance d 
and to take the new line off, without “ 
opening up another protective devic W 


back on the line. 
However, Paragraph 2307b of tht 
National Electrical Code permits taj 
being made to service conductos 
Therefore the disconnects or protec 
devices are not required in the # 
station to protect the new line pi 
vided the wires are of the same * 
as the present installation, also ie 
control equipment mentioned, 5 ™ 
vided in the new building. cf 
Of course the usual service 
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Iceland is a land of contrasts. Three-fourths 
of it is a region of glaciers and ice fields; 
volcanic ash and marshlands; hot sulphur 
springs and geysers; making corrosion a 


factor to be rigorously guarded against. 


Thus it is significant that, for many of the 
buildings erected since Allied occupation, 
Walker Electrical Metallic Tubing was 
selected. It was used not only in the struc- 
tures shown here, but also in others, includ- 
ing the fine, new Tuberculosis Rehabilita- 
tion Center, Throttur H/F Service Station 
and Milk Pa®teurization Station. 


WALKER ELECTRICAL METALLIC 
TUBING possesses the advantages of being 
light in weight, easily bent, and requires no 
threading. It is especially adapted for use 


in hung-ceilings and on exposed work. 


Ask your local distributor for prices and 


deliveries. For further particulars, write to 


WALKER BROS., Conshohocken, Pa. 












Navigation School cf Iceland 


National Theatre of Iceland 



















Walker Electrical Metallic Tubing was distributed through 
HEILDVERZLUNIN HEKLA LTD. 
11 West 42nd Street, New York 18, N. Y. 
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Flamenol rip cord, 
300-volt service 


Flamenol medium- 
duty portable cord, 
300-volf service 








Here are tough, sturdy cords for use 
for every purpose in power plants, 
industrial plants, machine shops, 
service stations, gatages, packing 
houses, mines, etc. 


ment is required where the secondaries 
of the transformers (that is the service 


conductors) enter the plant supplied, 


Attention is called to the fact tha 
the wires between the poles, between 
the substations, should not be bare as 


Stated, but should be insulated as re. 


quired by Section 2304 of the Code— 
F. N. M. S. 


WIRING A CORN DRYING PLANT 
0. “An old grain elevator is being 


remodeled into a corn drying 
plant and I have been asked to instal) 
the electrical work. All corn wil 
be wet and the owners feel th 
dust hazard will be negligible. Due tp 
shortage of electric motors, they hav 
been forced to obtain secondhand single 
phase motors all of which are of the 
open type and have switched starting 
windings. They propose to install 
these motors on the leg, fan ond 
cleaner within the elevator building, 
An oil fired corn drying oven is located 
on the work floor. Should this plant 
be considered as a Class 2 risk and 
wired with conduit, or may I use non 


metallic sheathed cable?”—H.L. 
omer r ey tt are snared Fla- A The handling of wet en 
pasate menol heavy-duty cords for use e would hardly constitute a dust 
cord, 600- where conditions are severe; Fla- hazard, however, the corn is dried 
volt service menol medium-duty cords for use and then handled. After drying the 
a where .conditions are less severe; corn will no doubt be cleaned and ele 


and Flamenol rip cords for use with 
lamps, fans, etc. 


Both the insulation and jacket of 
these cords are made of long-life 
thermoplastic compounds. These 
compounds are resistant to water, 
oils, acids, alkalies and sunlight. 
Flamenol cords can be depended 
upon to give long, trouble-free 
service, 


For further information see the 
nearest G-E Merchandise Distribu- 
tor or mail the coupon for folder. 


*Reg. U.S. Pat. Off. 





vated into storage bins. Both of thes 
operations will release dust, and com 
dust, according to the U. S. Dept. of 
Agriculture, Technical Bulletin No 
490, is rated as more hazardous than 
other grain dusts. It would, therefore, 
be logical to consider this building a 
a Class 2 Group @#location and wire it 
accordingly.—G.R. 


REWINDING EXPLOSION-PROOF 
MOTORS 


QO “T am an electrical contraclot 
© and also rewind motors. 

customer has sent me ten burned ow 
motors of the explosion-proof ty 











ranging from 4 to 2 hp. to be rewound 
and to be relabeled as approved & 
plosion-proof motors, after my repows 
Can I have the local inspector insped 
and label these for me?”—F. T. 


General Electric Co. 
Section W551-8, Appliance and Merchandise Dept., 
Bridgeport, Conn. 


Sirs: Please send me your Flamenol Cord folder. 























BUY 
WAR EE TLIO aE I ESE NT RS A SE ER No. The labelling of moto rit 
—" Beth. cist icicskceocdantiipeninss tonsa ie: ae e compliance with the reqiit 
ane ments for explosion-proof motors ist 
HOLD City EMT a Sn astgnn ting -nocgettn function of the Underwriters’ La 
THEM tories, Inc., and not part of the duties! 
the local inspector. The 


however, would probably require tt 
the motors be rewound and then resi 
mitted for approval by the 
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- These illustrations show model CSS 80—two 40-watt 


lamps—and point out five good reasons why you 
will prefer HOLDENline Chan'l-Run Fluorescent fixtures. 


Removable end cap permits swift change to continuous run 
using standardized units. Takes 3 minutes to convert! Individual 
units or continuous run from one basic unit. Nothing needed 
but a screw driver. 


Exposed ballasts mean cooler operation, longer condenser life 
—fewer replacements. 


24” spacing between lamps—no dark areas. 


Ample freeway to pull wires through channel when changing to, or 
installing, continuous run—saves time and money. 


Sturdy butt-on sockets mounted on heavy steel prevent socket 
breakage—lamps always held firmly. 


Rapid and simple is the conversion to continuous run—on all 
Chan’l-Run units. Socket spacing always positive. 


SOLD ONLY THROUGH WHOLESALERS 


For your new fixtures specify 


HOLDENLINE CHAN'L-RUN 














Other units available are 
CSS-85, 2-lamp 40-watt, 5” lamp 
spacing 
CSS-120, 3-lamp 40-watt 
CSS-200, 2-lamp 100-watt, 414” 
lamp spacing 


 HOLDENLINE COMPANY 


Proneers tn Puorescent 
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DOLPH’S 
ao 





BLACK INSULATOR 


By filling a definite need for a quick-dry- 
ing finishing varnish, #27 Black Insula- 
tor, although comparatively new, has al- 
ready proven itself in many organizations 
throughout the electrical industry. The 
excellent results obtained in its use, plus 
the many diversified and extraordinary ap- 
plications on which this material has been 
utilized, all conclusively prove its merit. 
The following features are but a few of 
the reasons why #27 Black Insulator has 
met with wide-spread approval. 

DRYING TIME: Air dries in amazingly short 
time of 5 to 10 minutes. 


ADHESION: Excellent on metal, cambric, glass, 
asbestos, fibre board, sleeving and pre-varnished 
surfaces. 

TOUGHNESS: Affords a tough, glossy film, 
which unlike most spirit varnish will not chip 
nor flake off. This finish provides great resist- 
ance to the abrasive action of dust particles. 
RESISTANCE: Extremely oil and water resistant, 
withstanding the corrosive action of salt spray. 
Provides a high degree of heat resistance. 


APPLICATIONS FOR DOLPH’S# 27 BLACK INSULATOR 


Field Coils 

Motor Frames 
Commutator Ends 

Oil Reservoir Interiors 
Switch Bases 
Solenoid Coils 


Bus Bars 
Collector Rings 
Controller Shafts 
Finger Blocks 
Fuse Tubes 
Soldered Joints 


JOHN C. DOLPH COMPANY 





168 EMMETT ST., NEWARK 5, N. J. 


‘ferred directly to 











turer who originally built them. All 
questions of this»type should be re- 
Underwriters’ 
Laboratories —F.N.M.S. 


OVERCURRENT DEVICES 


“We recently wired a group of 

small one-family houses erected 
as part of a war housing project. The 
wiring specifications called for non- 
metallic wiring installations so we used 
nonmetallic sheathed cable with por- 
celain surface wiring devices and old 
style open porcelain fuse cutout bases. 
Now we are told that the jobs can- 
not be approved because of the type of 
fuse cutout bases used. Why are they 
made if they cannot be used?”—M.F. 


A The N. E. Code now requires 
e that overcurrent devices be en- 
closed in cutout boxes or cabinets un- 
less they are a part of a specially ap- 
proved assembly which affords equiv- 
alent protection, or unless mounted 
on switchboards, panelboards or con- 
trollers in rooms or enclosures free 
from easily ignitible material and damp- 
ness. This requirement may be found 
under section 2436 of the Code.—G.R. 


EXPLOSIVE ATMOSPHERE 


QO “A plant has a gasoline engine- 
© driven generator in a well 
ventilated engine room. Must all of 
the electrical equipment be of the ex- 
plosion-proof type?”—C.E.G. 


A No. Under normal operating 
e conditions there would be no 
free gasoline fumes maintained in the 
engine room. The Code contemplates 
normal operating conditions and can- 
not provide against all possible acci- 
dents. 

In a normal engine room the “gas” 
line and the carburetor of the engine 
will not leak or drip gasoline. In a 
garage, the conditions are different, for 
even under “normal operation” some 
automobiles drip gasoline —F.N.M.S. 


CARRYING CAPACITY OF SNW WIRE 
OQ “T am unable to get either RL 

© or RW wire but can get SNW 
wire which I expect to use in a damp 
location; what table of carrying ca- 


pacities should I use for this type of 
wire?” —D.E.M. 


A The third column of table 1 of 
e Chapter 10 of the Code gives 
the capacities of SN wire and should 
be the one also used for SNW wire.— 
F.N.M.S. 













OPEN KNOB AND TUBE WIRING 
Q. “Should open knob and tik 


wiring be placed over or 
water pipes? I have always felt 
it should be placed underneath so 
the conductors would not come in 
tact with the pipe should they sag7— 
L. W. ri 


A In damp locations condudl 
e should always be placed oye 
water pipes when practicable. Thi 
requirement may be found under g¢. 
tion 3211 of the National Electrical 
Code. You will note, however, in the 
preceding section the following : “Ope, 
conductors shall be separated at lea 
two inches from metallic condutt, pip 
ing, or other conducting material, or 
from any exposed lighting, Power or 
signal conductor, unless 

therefrom by a continuous and firmly 
fixed non-conductor in addition to the 
insulation of the conductor. If any 
insulating tube is used, it shall be ge 
cured at the ends”. In other words if 
the location is such that the water 
pipes are likely to condense moisture 
from the air over considerable periods 
of time the moisture might cause de 
terioration of the insulation on con 
ductors placed two inches below such 
a pipe, so if practicable such condu- B w 
tors should always be mae above k 
water pipe—G. R. _ ‘ 


SEPARATE GROUNDING MI 
CONDUCTOR FOR CABINET 


Most distribution cabinets com § Cla 

tain a neutral busbar grounded exp 
to the metal cabinet and yet I hae cay 
been advised that this bus must be i 
sulated from the cabinet whenever th 
cabinet is placed at any distance from ek 
the service equipment. Nowadays wher 
we cannot use conduit or thin wall o 
all jobs, must we run a separate co @PI 
ductor to ground the noncurrent cory B @ qT 
ing metal parts of these distribution 85) 
cabinets ?”—O.E.K. 2 


A Yes, the Code under section 
e 2523 states that: no grounding § ; op 






connection can be made to the ne ac 
conductor on the load side of the se © St, 
ice equipment. This would make i sic 
necessary on a nonmetallic installation OWi 





to use a separate grounding conduciot 
for such a cabinet unless it is | 

at the point of service entrance 1 
building. While it is true that bed 
types of distribution cabinets have. 
neutral bus grounded to the cai : 
you will find that provision has 
made by the manufacturer to i 
the bus from the cabinet by rn i 
a cap screw or two.—G.R. & 
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, FOR SAFE, TROUBLE-FREE ACROSS-THE-LINE 
STARTING OF SQUIRREL CAGE MOTORS 


Here's why 
“3C” MOTOR CONTROLS 
give you MAXIMUM 
SAFE SERVICE with 
MINIMUM MAINTENANCE 


Clark Controls for Squirrel Cage Motors are 
expertly designed and built of materials specifi- 
cally selected to withstand hard day-in and day- 
out service. They include the following features: 


® large electrical clearance. 

@Non-carbonizing arc shields. 

®Plenty of wiring space despite compact size. 
®Thermal overload relays with external reset. 


®Silver-to-silver double break N. O. or N.C. control 
circuit contacts. 


® Vertical-lift hinged armature-type magnets, with low- 
operating current characteristics, will not close from 
accidental jarring. 


®Sturdy drawn steel cabinets with knockouts and provi- 
sion for locking. 


® Wide range of types to meet particular requirements. 


Our Distributors and District Offices will welcome your inquiries 


| y% THE CLARK CONTROLLER CO. 


46 EAST 152nd ST., CLEVELAND 10, OHIO ec OFFICES IN PRINCIPAL CITIES 
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OF UNITS 

WITH AWIDE 
SELECTION OF 
LOUVERS AND 
CEILING FITTINGS 





© Recessed Lighting is now avail- 

able without priority. The exten- 

sive Curtis line enables you to tackle 

any job of this kind. © Two basic types 

with several modifications give the con- 

tractor everything he needs to work with 

on any recessed job. ® Round Units are avail- 

able in both deep and shallow types . . . the 
deep type incorporates an “X-Ray” Silver Mirror 
Reflector for maximum efficiency; the shallow type 
is ideal for compact spaces where reflectors cannot 


Ca 
be used. © The Square Units are also available in deep A WIDE R ANGE OF: 


and shallow housing types utilizing concentric louvers 

... pattern louvers . . . flat glass covers or dished glass 

covers . ... providing a number of combinations for a wide APPLICATIONS 
variety of installations. ¢ Write today for the Recessed Lighting 

Section of Curtis Catalog 42 for full specification data. 


rae RV“ 7 2777 an 


"6135 WEST 65TH See eet, CHICAGO 38, ILLINO 
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Oil-Tight Pushbuttons 


his new line of Class 9001 Type T oil-tight pushbut- 
tons is designed primarily for group mounting on ma- 
amery or control enclosures. These units are more com- 
‘and can be mounted on closer centers than previous 
ss but all terminal screws can be reached with a screw 
river without going in at an angle. The unit is inserted 
ugh the panel and prevented from turning by a dowel. 

ter the legend plate is slipped on, a thread ring clamps 
the unit into position. Since the operating machanism 
and the contact block are separate units, it is possible to 
oblain a combination to cover a wide range of circuit 
requirements with a stock of three types of operators and 
four types of contact blocks. Industrial Controller Di- 
vision, Squart D Company, 4041 N. Richards St., Mil- 
waukee, Wis. 





SQUARE D PUSHBUTTON 





Hand Tool ; 


Universal hand 
tool, known as 
“Hytool” MY28, 
is for installing 
both copper and 
aluminum Hydent 
electrical connect- 
ors on large ca- 
bles, This new tool 
i$ recommended 





5 oleate 








BURNDY HAND TOOL 

aircraft maintenance and public utility linetruck use, 
48 well as for general factory and ship maintenance work. 
aay be used on connectors for aircraft cable, sizes 









Sto 4/0; U. S. Navy cable, sizes No. 23 to 250 
M; Commercial cable, sizes No. 8 to 250 MCM; flex- 
a flexible, and welding cable, sizes No. 8 to 4/0. 
Mstable holding die accommodates the entire range of 
tors for which the Hytool is designed. Burndy 
ing Company, Inc., 107 Bruckner Boulevard, 

54, WisMovis ee ‘ : : 
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Portable Insulation Tester 


A small, high-ca- 
pacity portable insu- 
lation tester has been 
announced. It can 
be plugged into any 
115 volt, 60 cycle 
outlet and is capable 
of supplying smooth 
variable test voltages . 
from 0 to 2500 volts. 
The set has a capac- cana 
ity of 750 volt-amperes. It can be used to test electric 
apparatus ranging from the wiring for small appliances to 
Diesel-electric locomotives up to 600 hp. Set consists of 
a dry-type, step-up transformer, variable autotransformer 
for smooth voltage control, indicating voltmeter, air cir- 
cuit breaker with instantaneous overload trip, and control 
switches. Two 15-ft. shielded test cables, one with an 
insulated test handle and the other with a spring clip for 
grounding one side of the high-voltage circuit, and a 15-ft. 
supply cord with a connecting plug and ground clip, are 
also provided. General Electric Company, Schenectady 5, 
New York. 





? 


Generators 


A new line of small a-c generators, of the revolving 
field type, has been announced. Built in ratings 6.25 
kva., 1800 rpm. and 1200 rpm. to 18.7 kva., 1800 rpm; 
single and three phase; standard and close regulation ; 120, 
120/208, 240 and 600 volts; they can be supplied as two- 
bearing units for belted or coupled duty,-or single-bearing 
for close coupling to driving engine. Some of the fea- 
tures are enclosed ball bearings; high torque dampers; 
revolving field construction; access to exciter brushes for 
inspection; and slip-on louvered cover. Electric Machin- 
ery Mfg. Company, Minneapolis 13, Minn. 
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>. &M GENERATOR . 





THESE ANNOUNCEMENTS of new equipment are necessarily brief—for 
more detailed description, sizes, prices and other data oe 
facturers’ advertising departments, tell them in what issue of EL! 7 
CONTRACTING you saw the item and they will send full details to you. 
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ALZAK™ ALUMINUM 


REFLECTORS 


Alzak* aluminum specular reflectors are used to 
obtain maximum efficiency and control, in the new 
Tandemlamp patented by The Doane Products 
Corporation, Meriden, Conn., represented by 
Ivan T. Johnson Company, Inc., New York. 
This interesting fluorescent lighting fixture uses 


an axial plane mounting which places one lamp 


| WASTE LIGHT 
AREAS 


Herizentel arrangement using larger retlecter 


Axial plane mounting of lamps in Tandemiamp using small refiecter 
Brawings of Doane Products Corporation Showing Waste Light Areas 


in front of the other instead of a_ horizontal 
arrangement. This mounting, the manufacturers 
say, permits the light from each lamp to be re- 
flected symmetrically from a smaller reflector as 
illustrated in the drawings. 
Alzak* aluminum reflectors were selected to 
assure permanence and high reflectivity. An oxide 
coating provides surface protection 
and the high reflection is the 
result of a special electrolytic 
treatment** of suitable aluminum 
sheet prior to applying the anodic 
finish. ALUMINUM COMPANY OF 
America, 1946 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


* Registered trade mark 
** Patented Process, A. C. of A. 
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Fluorescent Unit 


This new type 
fluorescent unit is 
for industrial use 
put can also be 
used as an exposed 
troffer in certain 
factory office and 
drafting room in- 
stallations. The primary purpose of the unit is to illumi- 
nate areas where long, continuous lines are used as over 
benches. Available with or without louvers. Units are for 
two and three 40-watt fluorescent lamps. Louvers are 
supported at four points and may be swung down for main- 
tenance. Units can be hung individually or in continuous 
lines by means of conduit or cable. Dimensions are 48-in. 
long, 11f-in. wide and 7§-in. high. Wiring channel and 
reflector are steel. Ballast mounts on top at center and 
starters are grouped on the top of channel near one end. 
Units wired for 110-125 volts a-c, but can be furnished 
jor 220-250 volts on request. Curtis Lighting, Inc., 6135 
West 65th Street, Chicago 38, Til. ° 


CURTIS FLUORESCENT FIXTURE 
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Insulation Tester 


W direct-reading in- 
sulation. tester, known 
as Model 796, has been 
announced. It provides 
insulation and resist- 
ance tests up to 200 
megohms at a_ test 
potential of 350 to 500 
volts d-c. It operates 
from _ self-contained, 
light-weight batteries, . 
and has no vibrators or | 
tubes to replace. The © 
overall size is 8-in. by * 
8f-in by 9-in. It also WESTON ~TESTER 

can be used for general resistance’ measurements from 
10,000 ohms to 200 megohms. The test potential is 500 
volts at the terminals but the current is only a few micro- 
amperes. Weston Electrical Instrument Corporation, 
617 Frelinghuysen Avenue, Newark 5, N. 5. 





Insulated Bushing 


Type “SBT” in- 
slated bushing is a 
new improved fitting 
designed especially 
for thin wall conduit. 
It is made in six 
sizes to. accommo- 
date conduit for 4 
02 inches in diam- 
ter. The bushing 
§ fastened to the 
conduit by means of case-hardened cup point set screws 

ute into the conduit. and. prevent loosening of the 
mating: The body casting is of malleable iron, cadmium 

0. Z. Electrical Manufacturing Co.; 262 Bond 
Meet, Brooklyn, 2, N. Y. - 





0.Z. BUSHING 
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Adapter Fitting 


The No. 1517AT 
adapter fitting has been 
redesigned. It is used 
where overfloor instal- 
lations of No. 1500 pan- 
cake Wiremold inter- 
connect with Nos. 200, 
500 or 700 surface 
metal raceway installed 
on the wall. Ears are 
now provided for fast- 
ening the fitting to the 








WIREMOLD FITTING 


wall rather than to the floor, as in the previous design. 
Ample room for handling the screwdriver is provided, and 
aids in securing a snug fit at the junction between floor 
and baseboard. The Wiremold Company, Hartford 10, - 


Conn. 


Circuit Breaker 


A smaller and more compact, 
two-pole breaker has been added 
to this line of circuit breakers. 
The unit, which is electro-mag- 
netic, is designed for service on 
230 volt alternating current or 250 
volt direct current of 50 amperes 
maximum. It may be connected 
either front or rear. It will carry 
full load continuously and has 
instantaneous trip at eight to ten. 
times full load. It also has a 
selection of three time delays. 
Overall dimensions are 54-in. long 





Heinemann Circuit Breaker Com- HEINEMANN BREAKER 
pany, 132 Plum Street, Trenton, N. J. 


Electrical Indicating Instruments 


Hermetically sealed 2- 
S-in. and 3$4-in. electrical 
indicating § instruments 
have been developed. 
Windows are of double 
thickness tempered glass, 
processed for... solder 
sealing. Completely de- 
hydrated, the instruments 
are filled with dry air at 
sea level pressure. Instru- 
ments have a newly de- 
signed crowned crystal. 
Magnetic shielding 
makes possible _ inter- 
changeability on any type 
of panel without affecting 
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MARION METER 


calibration. Other features of the instruments are silver 
clad beryllium copper hair springs, standard Kovar glass 
bead type terminals with solder lugs and special phosphate 
finish on the case. Built to A.W.S. standards the meters 


are available in all d-c ranges. 


Type HM 2 is directly > 


interchangeable with A.W.S. type MR 24 and 25, andType 
HM 3 with A.W.S. type MR 34 and 35. Marion Elec- 
trical Instrument Company, Manchester, N. H. 
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Type GRF—the adaptable 


CONDULET ff 


(CONDULETS are made only by CROUSE-HINDS) 












Type GRF Condulet for Surface Type GRF Condulet for Flush Mounting. Wih® Brus! 

Mounting. With Mounting Feet. Slotted Holes for Nailing to Concrete Forms he 

i 

sheet | 

close t 

Adaptable — many uses. Takes blank or hub covers; ae 

terminal blocks; many Condulet accessories; standard iho 

4" outlet box covers and wiring devices. Can be used ani vil 

asa spring 

Junction Condulet finch 

Plug receptacle Condulet we fre 

Lighting fixture Condulet Sixth 
Fixture hanger Condulet Prcittine: Caton Plug Receptacle 






Fixture Hanger 


Convertible. At any time after installation Type GRF 
Cendulets can be quickly converted to other uses, as 
all attachments are interchangeable. 


Cast Feraloy Strong and durable. Wide gasket surface 
for tight and weatherproof assemblies. 


Bosses for drilling and tapping on sides and back. AR 
Will be furnished blank or factory tapped with tapered Distribution 


threads in any arrangement for %, %, or 1-inch conduit. | Through Flectisal 


Wholesalers 


2 Styles. For flush or surface mounting. 
3 Depths. 1%, 2%, or 3 inches inside. 





Listed in Condulet Catalog No. 2500, Section 15, Page 31. 


Non 
CROUSE-HINDS COMPANY | A ney 
SYRACUSE 1, N. Y., U.S.A. serene 


Oifices: Birmingham Boston Chicago Cincinnati Cleveland- Dallas Denver Detroit Houston Indianapolis Konsas City Los Angeles Milwaukee ag 2 link, wh 

New York Philcdelphia Pittsburgh San Francisco --Seattle, St. Louis -Washington. Resident Product Engineers: - Albany Atlanta Chaslotte New Solder ep 
CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 

; - 

FLOODLIGHT? 


CONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING ° 
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Electronic Induction Heater 


A new electronic 
induction heater for 
brazing, soldering, 
annealing, hardening 
and pre-forge heat- 
ing applications has 


been developed. 
With a low-loss 
coupling  arrange- 


ment the new elec- 
tronic generator can 
be adapted to a wide 
variety of metal 
working applications 
without the use of 
radio - frequency 
transformers. Pre- ALLIS-CHALMERS HEATER 
determined automatic timing controls each unit operation. 
Other features include a current limiting circuit; a three 
phase rectifier on larger size units; safety devices for pro- 
tection of operator and unit. All models have a capacity 
a 10 or more kilowatts and operate from either 220 or 
4) yolts, three phase supply. Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. 





Brush Holder 


This new type of brush holder is fabricated from heavy 
sheet brass. The clamp mounting on the stud eliminates 
close tolerances on stud diameters and permits the use of 
commercial: bar stock. A stop screw prevents the dis- 
placement of the brush under shock. The under cut trig- 
get for spring adjustment maintains position under shock 
and vibration, and the cotter pin and slip stud allow easy 
spting replacements. They are available for 4-inch to 
finch diameter stud mountings and are recommended for 
we from 4 hp. up. Publix Metal Products, Inc., 100 
Sixth Avenue, New York 13, N. Y. 





PUBLIX BRUSH HOLDER 


NonRenewable Fuse 


A new design has been developed for the Royal-Noark 
lit-tenewable cartridge fuse. It incorporates a “grid” 
lnk, which replaces four single links. There are two 

connections to the blades, instead of eight, reducing 
the Possibility of loose contacts and increasing the heat 
distribution. By employing a metal crossbar to position 
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ROYAL-NOARK FUSE 


the link and blade, they can be anchored into the complete 
assembly by a stud riveted through the ferrule and casing 
into the crossbar. Twisting and turning is prevented by ~ 
this method of holding the parts of the fuse together. 
Royal Electric Company, Inc., Pawtucket, R. I. 


Frequency & Time Meter 






This new electri- 
cal indicating instru- 
ment, designated as 
model 31-FE, com- 
bines frequency me- 
ter and elapsed time 
meter in one case. 
Frequency or speed 
is indicated to an ac- 
curacy of. plus or 
minus 0.3 percent by 
a bank of five reeds 
calibrated in single 
cycle steps from 58 
to 62 cycles. The este 
running time meter is driven by a synchronous motor, and 
indicates elapsed time in hours and tenths. Meter oper- 
ates on 110 volts, and is also available for 48 to 52 cycles 
and in half cycle steps for 59 to 61 cycles and 49 to 51 
cycles, with accuracy of plus or minus 0.2 percent. J-B-T 
Instruments, Inc., New Haven, Conn. 


- 


Fluorescent Fixture 


The new Quick- 
Liter is a com- 
bination “hot” and 
“cold” cathode fix- 
ture for industrial 
installations. Lamps 
start without flicker 
and they will light 
at low temperature 
and at low or ir- 


regular _ voltages. 
Unit has “Lateral 
Ribbed” __ reflector. 


The lateral ribs act GUTH QUICK-LITER 
as do corrugations 

in a metal barrel, minimizing dents due to accidental 
blows or droppings. Available in two and four 40-watt 
fluorescent lamp sizes, for 115 or 230 volt, 60 cycle, a-c 
operation. The Edwin F. Guth Co., 2615-Washington 


Avenue, St. Louis 3, Mo. 
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Wet or dry, Simplex-ANHYDREX Underground cables 
operate efficiently. 


They need neither lead sheath or other metallic 
protection from moisture. 


They may be installed with or without ducts. 
They are not subject to electrolysis or corrosion. 


Millions of feet of ANHYDREX cables were made 
and installed before the war. 


Thanks to Simplex laboratories and engineers, Simplex- » 


ANHYDREX cables insulated with specially treated 
and compounded Buna rubber have the same high 


resistance to water absorption as the prewar product. 


Simplex-ANHYDREX Underground cables are the final 
answer under many conditions to a problem as old as the 
electrical industry. 


WIRES and CABLES — 
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Rural Transformer 
This new Type 
SRO one kva. oil- 
filled transformer is 
designed to operate 
on a grounded neu- 
tral system at volt- 
age rating of 7200/0 
12470. or 7600/ eet 
13200Y. For rural 
transformers of 
greater capacity than ~ 
one kva., the single 
bushing types AR, 
ARP, and CSP are - 
available. The SRO © 
unit may be substi- 
tuted for larger 
transformers where 
peak load is of short 
duration. The cover 
is removed by un- 
screwing the bushing 
cap, loosening two ‘ 
nuts, and rotating the two cover hold-down fingers. The 
core and coil assembly may be lifted out after removing 
two bolts through the top mounting brackets and the nuts 
on the low voltage studs. A one-piece hanger bolted to 
the tank provides means for direct pole mounting. Trans- 
former can be supplied with or without line lockout and 
lightning protection, or other protective devices. The 
Standard Transformer Co., Warren, Ohio. 





STANDARD RURAL TRANSFORMER 


Indicating Panel Instruments 


A new line of 14- 
inch electric indi- 
cating panel instru- 
ments has been an- 
nounced. Two forms 
are available: a wa- 
tertight design for 
application’ where 
the equipment may 
be accidentally sub- 
merged in water, ex- 
posed to rain, or 
wed in humid clim- 
ate; and a conven- 
tonal design for use 
iN aircraft or other 
service where the in- 
strument will be pro- 
tected from the ele- 
ments. The water- 
tight instruments are 

as Types. G-E INSTRUMENT 
vb DN-2, and DN-3, the conventional types DN-4, 

N-5, and DN-6. Both instruments have the same basic 
ig0 in utilizing an internal-pivot element combined with 

Permanent-magnet moving coil construction. They are 

le in nearly all ratings for direct-current, radio- 
ney, and audio-frequency measurements, and are for 

we with external thermocouples or rectifiers. General 
1¢ Company, Schenectady 5, New York. 
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‘Rectifier Unit 








A rectifier unit, 
designated FTR- 
3128-S, for use in 
a wide variety of 
applications where 
closely regulated di- 
rect current is re- 
quired has been an- 
nounced. The unit 
utilizes the selenium 
rectifier and operates 
from a single phase 
a-c input of 115 
volts, 58 to 62 cycles, 
providing d-c power 
up to 10 amperes, continuous duty, at any selected voltage 
between 22 and 30 volts. Output voltage is automatically 
held constant within plus or minus 0.5 volt regardless of 
load variation from zero to 10 amperes, or a-c line voltage 
fluctuations of 105 to 125 volts. This power supply has been 
primarily designed for use in aircraft manufacture and 
maintenance, for testing instruments, inverters, controls 
and radio navigational and communications equipment 
but can be used in numerous other applications where a 
portable, regulated d-c power supply is required. Federal 
Telephone and ‘Radio Corporation, Newark, N. J. 





FEDERAL POWER SUPPLY 


Battery Plug 


The new 600- 
amp battery plug, 
Type GB-3-21- 
CFS, with switch- 
ing device and 
having two 600-amp. con- 
tacts, is designed for 
heavy duty service requirements. 
The new plug has a streamlined 
design and uses spring clips on its : 
phenolic shell. Overall length is 7 CANNON PLUG 
inches, width at engaging end 2-¥% inches. The 600-amp. 
contacts are leaded copper with phosphor bronze spring; 
terminals adaptable for soldering or crimping. Wire 
accommodations are No. 8 stranded and No. 4/0 stranded. 
Cannon Electric Development Company, 3209 Humboldt 
Street, Los Angeles, 31, California. 










Connector Strip 


This connec- 
tor strip, espe- 
cially adapted 
to hangers for 
sectional wir- 
ing, is for use 
with solderless 
knife - discon- 
nect _ splicing 
terminals. It 
provides quick 
assembly of 
any number of terminal connections on a single block of 
insulating plastic. Any knife-switch connect end may be 
specified to accommodate any wire size from 22 to 10 incl., 
and where required, the opposite end may be made for a 
different wire size. Aircraft-Marine Products, Inc., 15935 
North Fourth Street, Harrisburg, Pa. 








AIRCRAFT-MARINE STRIP 
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1. Slip ILG Motor into supporting Motor Ring 


DOES ILG 








By building Centrifugal Fans which can 


be permanently aligned in two easy steps! 


Many are the contractors, architects and 
engineers who save time, headaches and 
money by specifying ILG Direct-Connected 
Centrifugal Fans! With fan wheel suspended 
and driven directly from the motor shaft, 
permanent alignment is secured by follow- 
ing the two easy steps pictured above. This 
compact, simple, rugged design also makes 
it possible to partially recess motor into side 
of casing, saving valuable inches of space! 

And each ILG Fan is so arranged that it 
can be quickly bolted into place on floor, 
wall or ceiling — bringing you savings in 
space, time and money all along the way. 


REDUCE INSTALLATION 





2. Bolf Motor into place, alignment is complete! 


H 


Think of it — neither belts nor. pulleys w 
require alignment, cause shut-downs for 
replacement, need frequent servicing—w 
expensive guards to buy! You no longer 
need to allow for constant power-wastii 
friction losses, nor for reduced air delivery 
because of uncontrollable slippage. Cet 
latest data—and free copy of 88-pa 
ILG-BOOK —by calling nearby Braneh 
Office (consult classified directory) or wt 
ing us today. 


VITALIZED VENTILATION 


AND AIR CONDITIONING 
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N THE HEWS 


NISA Directors Meet in Chicago 








First meeting of the expanded Board of Directors held April 
16-18 to elect officers, announce Contest awards, discuss indus- 
try problems and chart the Association course for the coming year. 





'The National Industrial Service Asso- 
“@iation held no Annual Conference this 
“year because of wartime restrictions on 
“travel. In lieu of that, the newly elected 
Board of Directors representing the 15 
“regions of the United States and Canada 
le together with old officers, directors and 
committee chairmen met at Chicago’s La- 
Salle Hotel on April 16-18, the dates of 
the postponed conference. No technical 


eys to papers were presented. There were no 
ns for ‘materials and equipment exhibits. It was 
strictly a closed business session from 
6—™E start to finish. 
longer The daily sessions, augmented by indi- 
asting vidual group and committee conferences, 
iver were devoted to association business and 
: discussion of the various committee re- 
Get ports. Highlights of such informative 
B-page reports are digested below. 
ranch Membership—NISA now has 640 mem- 
a bers, a gain of approximately 40 during 


the past year despite the lack of a mem- 
bership drive. Two new Chapters were 
admitted (Washington, D. C.. and St. 
Louis, Mo.) and two others are at present 
“4 being organized—one in Texas and one in 
Detroit. 

War Coordination—Considerable suc- 
cess was reported in obtaining a certifi- 
cation procedure that enabled small motor 
repair shops to retain their key personnel 
in the face of increased requirements of 
the armed forces. All shops are aware of 
the success attained in securing sufficient 
materials and shop equipment to efficiently 
Service essential industries. 

Surplus Equipment — A committee 
chairmanned by W. W. Hanks, Charlotte, 
N. C,, is Studying government agency pro- 
Posals and plans for the sale and distri- 
Mitton of government surplus electrical 
7 auipment. The NISA Board takes. the 
m™ stand that established motor repair 
| Peon! be relied upon to repair such surplus 
| bowels cal equipment that requires repair 
7M rebuilding. It was revealed that the 
iB )-dian government is already following 
B® Dolicy—damaged motors are being 
paired by motor service shops and the 
le of any surplus equipment is being 
indled through regular established trade 
Panels in the various fields. 
oe Job Classifications—The task of estab- 
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lishing job classification standards for the 
electric motor repair industry is progress- 
ing. The magnitude of the undertaking, 
however, precluded a complete report at 
this meeting and additional studies are 
being made, revealed Frank Willey of 
Cincinnati. The prime goal is to set up 
a list of classifications defining the duties 
of various employees so a fair wage rate 
may be established commensurate with the 


responsibilities involved. (Note: An ex- 
ample of a Job Standards Chart for the 
small motor shop is illustrated in M. G. 
Miller’s paper “Operating Your Small 
Motor Department,” Electrical Contract- 
ing, July 1944, pg. 57). 
Sales Survey—Selden High, Cincinnati 
reported on ‘the results of a sales survey 
questionnaire sent to the members. The 
tabulation listed material, labor, operating, 














"Are you still mad at me for rewiring the wrong building, Mr. Saunders?" 
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Fuses 


MONARCH 
FUSE COMPANY, LTD. 


JAMESTOWN, N. Y. 





1L6 E. FIRST STREET 


_ ber’s accounts were reduced from 92 to 3] 

















and various overhead expenses as well as 
profits for motor repair businesses in varj- 
ous volume classifications. Because the 
figures were given in percentages of total 
sales with no breakdown relating to the 
repair phase, additional study will be 
given to the subject. 

Bookkeeping — “Bookkeeping Made 
Easy,” the report of the special NISA 
Committee on Standards of Accounting 
has been taken seriously by about 10 per- 
cent of the membership, who have inaug- 
urated some features of the plans outlined 
in their shops, reported Frank Willey, 
who stressed the importance of establish- 
ing a good bookkeeping system to simplify 
records and reduce this phase of operating 
overhead. An example of what can be 
accomplished is indicated in NISA Bulle. 
tin No. 234 where, by analysis, one mem- 











by applying the principles outlined in the 
book. The work of this committee js 
directed particularly to the smaller shops. 

Rebuilding Standards—The Board of 
Directors unanimously adopted _ the 
“NISA Rebuilding. Standards”: as revised 
Nov. 17,1944. Designed to create a 
definition of the word “rebuilt” so_cus- 
tomers and dealers may know what to ex- 
pect in their purchases, these standards 
had their inception in the Central District 
Chapter, Chicago, which formulated and 
adopted them as a yardstick to be applied 
to A-1 rebuilt jobs (E.C., Nov. 1944, pg. 
40—unrevised list). The NISA Conm- 
mittee on Rebuilding Standards, created 
at last year’s Cincinnati: War Conference, 
reviewed the Chicago Standards, consid- 
ered suggestions from the inembership and 
developed the revised edition (only minor 
changes over the original) which was 
adopted. 































ORDNANCE CHIEF—Major Generé 
Levin H. Campbell, Jr., Chief of Ore 
nance, U.S. Army, addresses the rece! 
Chicago War Production. Confer 
Commending industry for its 46 billion 
dollar production of ordnance equim 
since 1940, he urged constant tem” 
and material research as a vital inst 
ance after resistance ceases. 
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The Standards, as adopted, apply only 


5 to completely rebuilt equipment and do not 
i- cover partial repairs such as windings 
he only. The committee was instructed to 
al B  sdy the possibility of establishing repair 
he standards along the same lines and to keep 
be them up to date with the necessary 
changes from time to time. 
de The committee was also instructed to 
3A design and have made a suitable decalco- 
ng mania transfer label which shops could 
* affix to equipment rebuilt according to the 
1B Standards. Both the Standards, which 
ned are to be reprinted in booklet form, and 


ley, the label are to be copyrighted by NISA. 
sh- The label design is also to be issued in 


lify rubber stamp form for use on invoices of 
ing § equipment meeting the Standards. 

be Rewind Time Schedule—The Board re- 
lle- ceived as a confidential informative report 


ee the Polyphase Rewind Time Schedule 
» 3 (Bulletin No. 223) recently sent to mem- 
the bers. Until further study of the Schedule 


eis js made, Official action of the Board is 
Ops. deferred. 

| of Rebuilt Motor Exchange—This activity 
the is to be continued. Satisfaction was ex- 


ised pressed at the results obtained in the past. 
cA Greater effort is to be exerted to obtain 


£us- prompt notification of “equipment sold” 
) eX so the records can be kept up to date at all 
ards times. 


trict NISA Award Contest—S. U. Steffner, 
and Chattanooga, chairman of the Award 
plied Committee reported that a total of 20 
, 1 BE entries were received for the 1944-45 Con- 
Ai test. The following entries, based among 
eatel B the other things on the simplicity and 
ence, § practicability of the idea, were designated 
msid- Bs prize’ winners: 
p and First Prize—$150 awarded to Entry 
nee No. 3 submitted by W. H. Essig, Wing- 
was field & Hundley, Richmond, Va. . The 
entry was ‘a simple fibre spool. with 
locking flanges designed for winding 
magnet coils. 
, Second Prize—$100 awarded to Entry 
“No. 2 submitted by Joseph J. Beals, 
M. J. Torrence Electric Supplies Co., 
Rock Island, Ii]. This entry covered 
the design of a 4-ton crane with a mov- 
able boom to be mounted to the rear of 
2 delivery truck. 
Third Prize—$50 awarded to Entry No. 
1 submitted by William Embree, 
Arthur Wagner Co., Chicago, Ill. The 
eitry covered the design of a simple 
bearing extractor. 
__the board voted to continue the Award 
Contest again next year. In addition to 
the established awards, the Board author- 
ized the payment of $5.00 to each 1945-46 
entry not receiving a prize, but which is 
iently ingenious to be published in 
NISA News. 
“eigineering Assistance—The Board 
‘pproved the employment of a junior elec- 
al engineer, as soon as such a man is 
le, to assist in the dissemination of 
such technical information and data as is 
"equired by the membership. 
New Offcers—The new Board of Di- 





= ener 

On j. & “tors elected the following officers at 

pe T business session : President, Wm. H. 
Braunlich, Braunli i 

erenth | Braunlich-Roessle Co., Pitts- 


billion Pa. ; vice-president, R. B. Turner, 
ipmens Jobnson-Turner Electric Repair and En- 
cet gieering Co., Windsor, Ontario, Canada; 
| ansat ‘retary, H. E. Grant, Tennessee Elec- 
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FLOODLIGHTS 





...and get these important advantages 


Proper types and sizes for all applications 
High-efficiency, the result of scientific design 


Long life and low maintenance expense, obtained through sturdy 
construction 


Expert assistance with application problems, backed up by 30 
years’ experience 


Convenient sales and service facilities 


+ + % > F 


WANT THESE HANDY DESCRIPTIVE 
LEAFLETS FOR YOUR PROPOSALS? warns 


hi ne zE EET 
; Get HOVALUX BREA § 




























FLOODLIGHT PUBLICATION 





Heavy-duty, steel casing 


200 or 250 watts, Type L-29 GEA-4303 i 
300 or 500 watts, Type L-30 GEA-4304 eo 
750 or 1000 watts, Type L-31 GEA-4305 


Heavy-duty, cast aluminum 
200 or 250 watts, Type L-38 GEA-4325 


General purpose, sheet aluminum 
300 or 500 watts, Type L-49 GEA-4311 
750 or 1000 watts, Type L-43 GEA-4310 


Sports and area, sheet aluminum | 
750 to 1500 watts, Type L-68 | GEA-4333 


Area, open porcelain enamel 
300 to 1500 watts (Type L-45) GEA-2877B ° 
(Type L-46) 


Handy, sheet aluminum 


200 watts, Type L-66 GEA-4346 
Order individually by number, or in sets, from the G-E 


Apparatus Sales Office or Agent that serves you. Or write _ 
General Electric Company, Schenectady 5, N. Y. 


GENERAL { ELECTRIC 
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Heavy duty receptacle 
and plug 


EVER-LOK 


Receptacles, 
Connectorsa«¢Plugs 


AUTOMATIC LOCKING 


Ten (10) reasons why Ever-Loks are 
Standard Equipment in leading In- 
dustrial Plants where uninterrupted 


oe 


Ever-Lok protects against every con- 
tingency including abuse and frequent 
and hard usage. 


. Automatic locking 

. Positive grounding 

. Polarized 

. Metal clad 

service is vital. cul ee 
protection 
Adjustable cord 
grip 

. Self-wiping, self- 


; 2 all i 
For light and power circuits, 2, 3 and edict cs ak 


4 poles, 10 to 200 Amperes. 


. Interiors precision 


naked ei fe lve) 


For public address and control cir- . Unit Assembly easy 


cuits 2 to. 12 poles, 250 Volts. 


wiring 
. Fusible or non- 
fusible 


Complete Catalog on Request. 





New Ever-Lok Connector with midget fuses 
for high cycle tools and small portable 
equipment. 


Seance 1902 Please address. 


Dept. No. A 


shel am — STOLL COMPANY 


ING 


OCKING “EVER-LOK’ CONNECTOR 


V 125 BARCLAY STREET - NEW YORK 7. N. Y. 
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tric Motor Service, Nashville, Tenn; § MS 
treasurer, Selden F. High, G. W. Sullivan BOI 
Electric Co., Cincinnati, Ohio ; executive 
gee Fred B. Wipperman, St. Louis, T 
oO s 
Members elected to the Executive Com. = 
mittee are: Wm. J. Wheeler, The Mainte. Dire 
nance Company, Inc., New York, N, Y.; the . 
J. Arthur Turner, Tampa Armature and 
Works, Inc., Tampa, Fla.; Frank W. Dec. 
Willey, Willey-Wray Electric Co., Cin. plete 
cinnati, Ohio. Directors-at-large elected CI 
at the meeting are: Wm. S. Giles, Giles regic 
Armature & Electric Works, Marion, Il; Cans 
Selden F. High, Cincinnati ; and H, £ Re 
Grant, Nashville. Cont 
There appeared to be a fairly optimistic Re 
view of postwar prospects in the electric Whe 
motor repair field expressed at the joint Re 
dinner meeting where the Board of Dj. Wz I 
rectors were guests of the Central Djs. Re 
trict Chapter, NISA, Chicago. Nationl — War 
officers and directors as guest speakers ex. Re 
pressed the following views: Turn 
J. A. Turner—There will be stiffer Re; 
competition after the war due to the ex — 5S. U 


panded motor service facilities of the Re 
manufacturers. We will need to be better § Wille 
business men and establish better person- Re 
nel relations. Wint 


Frank W. Willey—We must have a Reg 
“fairness” to customer, dealer and many — Chica 
facturer in the sale of electrical equipment Reg 
We must be equipped to intelligently § Svend 
merchandise the line. We must reduce Reg 
our selling cost in the future through § Zack, 
planned training. Reg 

Wm. J. Wheeler—There is no nee § C.C.. 
to worry too much about reduced prices Regi 
of new equipment in the postwar era if § Wyo. 
we keep our own shops modern and efi- § Texas. 
cient. Through adequate tooling and Regi 
efficient methods we are now repairing § Ore, | 
fractional hp. motors in competition with § Calif. 
new motor prices. We must guard against Regi 
losing our individuality and initiative. Winds 

H. E. Grant—we must look at a small 
motor department as a production depatt- 
ment with employees trained as process 
workers, Although refrigerator motor 
volume will decline postwar due to use of 
hermetically sealed units, there will bea 
tremendous volume of small motor work 
which will not be affected so much by aly 
recession as might the large eee 
business. Too many small motor 
a given area will cut the volume of et 
below the point of economic operation 
Confine small motor work to one of ! 
specialized shops. You've got to ™ 
small motor repair work to make it p 
as a business. e 

Cc. C. French—Postwar price = 

















dangers of inflation. Labor will hold 
to its present gains and will try 1) 
more if they can. We are notadverst: 
paying high wage rates if an honest ay: 
work is given in return. ef 

Fred B. Wipperman—NISA will cot 
tinue to strive for its objectiv 
quality workmanship, higher wage fatts 
increased production and reduction df 
operating cost through modern equi 
and techniques and better 

The Board of Directors decided to & 
courage the establishment of 1 
meetings, where conditions permit, 
year in lieu of a national convention. 
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wSA ELECTS NEW 
BOARD OF DIRECTORS 


The first letter-ballot election of mem- 
bers of the National Industrial Service 
Association to the enlarged Board of 
Directors, as provided by amendments to 
the NISA by-laws at the 1944 conference 
and the election procedure outlined (E.C., 
Dec. 1944, pg. 142), was recently com- 
pleted. 

Chosen to represent the 15 geographical 
regions throughout the United States and 
Canada are the following: 

Region 1 (Me., Vt., N.H., Mass., R.L., 
Conn.)—A. L. Brown, Worcester, Mass. 

Region 2 (N.Y. and N.J.)—W. J. 
Wheeler, New York City. 

Region 3 (Pa. Del, Md. D.C.)— 
W. H. Braunlich, Pittsburgh, Pa. 

Region 4 (Va, N.C, S.C.)—R. E. 
Ward, Raleigh, N.C. 

Region 5 (Ga, and Fila.)—J. A. 
Turner, Tampa, Fla. ° 

Region 6 (Tenn., Ala., Miss., La.)— 
S. U. Steffner, Chattanooga, Tenn. 

Region 7 (Ohio, W. Va., Ky.) —F. W. 
Willey, Cincinnati, Ohio. 

Region 8 (Mich. and Ind.)—P. G. 
Winter, Indianapolis, Ind. 

Region 9 (Wis. and Ill.)—-C. B. Kaska, 
Chicago, Ill. 

Region 10 (Minn., N.D., S.D.)—G. P. 
Svendsen, Minneapolis, Minn. 

Region 11 (Iowa, and Neb.)—M. F. 
Zack, Mason City, Iowa. 

Region 12 (Okla., Mo., Ark., Kan.)— 
C.C. French, St. Louis, Mo. 

Region 13 (Tex., N.M., Ariz., Colo., 
Wyo., Utah) —F. T. Foshee, Fort Worth, 
Texas. 

Region 14 {Mont., Nev., Idaho, Wash., 
pre Calif—T. L. Rosenberg, Oakland, 

if. 

Region 15 (Canada)—R. B. Turner, 
Windsor, Ontario, Canada. 

To set up the rotating character of the 


HIGH FREQUENCY HEATING ex- 
at electronics panel session of 
recent Chicago War Production Confer- 
tee were J. M. Cage (left), Engineer- 
¢, Electronic Control Div., Allis- 

mers Mfg. Co. (induction heating) 
lad asen, Electronic Engineer, 
apy) Engineering Dept., Westing- 
use Electric & Mfg. Co. (dielectric 

heating). 
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COLLYER Asbestos Insulation,made 


i i e rock fibre, defies con- 
ese oe other insulations. 
Improved non-toxic resin spun Wi 
ing compounds and precise — vi 
turing give OLLYER ce ae et 
sulation and Asbestos pe 
Cambric Insulation that extra ‘s : 

which means unfailing service. _ 

COLLYER Asbestos Wire—it -_ 

heat, moisture and corrosive chemicals. 
NOW in a wide range 


Write for information. 


Available 


of constructions. 






board, this year only the directors from 
Regions 3, 6, 9, 12 and 15 were elected tp 
three-year terms; those from Regions 
2, 5, 8, 11 and 14 to two-year terms; ang 
those from Regions 1, 4, 7, 10 and 13 to 


one-year terms. 


CHICAGO REVIEWS 
PRODUCTION TECHNIQUES 


Technical advances and production 
technique improvements developed during 
the past year were outlined at Chicago's 
Third War Production Conference held 
March 29 at the Stevens Hoel. The all. 
day session, sponsored by the 42 member 
organizations of the Chicago Techni 
Societies Council in cooperation with 
Army, Navy and War Production Board, 
drew 2,500 engineers, scientists and many- 
facturers who are -neck-deep in war pro- 
duction. ' 

Registrants, subscribing to the “Share 
an idea for Victory” theme, attended a 
total of 36 different panels throughout the 
day. Subjects covered and the number 
of panels devoted to each included: 
Foundry (3); Non-destructive Testing 
(3); Welding (2); Metallurgy (1); 
Machine Shop Practice (2); Synthetic 
Rubber (1); Instrumentation (2) ; Elec- 
tronics (1); Electronic Controls (1); 
Chemistry (2); Heatirig and Ventilating 
(1); Protective Coatings (2); Military 
Procurement (1); Plastics (2); Man- 
agement (3); Safety (1); IfMumination 
(1); Industrial Hygiene (1); ‘Food 
Packaging (3); Food Production (1); 
Industrial Buildings (1); and Refriger- 
ation (1). Each two-hour panel en- 
bodied prepared talks by‘ experts in the 
field followed by questions and general 
floor discussion of the subject. 

Of prime interest to industrial plant 
electrical men were the panels on Flec- 
tronic Controls and Illumination. The 
Electronic Controls session, sponsored by 
A.I.E.E. and chairmanned by L. B 
Vesconte, Armour Research Foundation, 
covered welders, motors and high fre 
quency heating, Progress in the develop- 
ment of electronic controls for électrit 
welders was outlined by G. W. Spellmire 
General Electric Co., Chicago, Dr. LT. 
Rader, Director of the Dept. ef Ele: 
trical Engineering, Illinois Institute 
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Technology and former electronic 1 
search engineer ‘of General Electrics 
Industrial Control Division, con 
that industrial electronics is just om 
more tool of the industrial designe 
rather than a separate industry by itsel. 
Reviewing the available electric motor 
control equipment, he emphasized thi 
each application must be engineered for 
the specific job at hand since life, depe 
ability, cost and the fact that no 
equipment will give the desired results 
are the major considerations wher choo 
ing electronic controls.. Alternating «0 
rent electronic motor control—not yt! 
fully developed and-costly—is econom 
for larger motors only, he added. Dr. 
Rader predicts that in the futare, rota: 
ing equipment will be developed 10.8 
with electronic equipment rather 





vice versa. 4 
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0. L. JEFFRIES, president, Columbus 
Electrical Works, Columbus, Ohio mo- 
tor service shop, is a firm advocate of 
good locations. He recently moved his 
shop to a vacant corner gas station and 
garage at a busy intersection near the 
industrial area. He now has 6,500 sq. ft. 
of floor space plus a large drive-in park- 
ing area to better serve his customers. 





J. M. Cage, engineer-in-charge,. Elec- 
tronic Control. Div., Allis-ChaJmers Mig. 
Co.;. outlined: the theory and application 
of: high frequency induction heating. Fea- 
tures that have made possible the mir- 
aculous volume of war production are its 
high concentration of heat where needed, 
its high rate of heat transfer, and- the 
extremely accurate heat control possible, 
he: revealed. 

High frequency dielectric heating (from 
2 to 30 megacycle) has increased the 
plastic molding cycle (production rate) 
from two to five times, revealed Carl 


Madsen, electronic engineer, Industry En- | 


gineering Dept., Westinghouse Electric 
& Mfg. Co., who outlined the application 
of this process to the plastic, rubber, tex- 
tile; ceramic, wood, and food industries. 
At present,. size of equipment precludes 
it$:use residentially, he added, stating 
that recent experiments indicated an in- 
put of 150 kw. was necessary to cook a 
steak in a few seconds. Commercially, 
however, dielectric heating has possi- 
bilities in the baking industry. Its com- 
bination with conventional heating meth- 
als is now being investigated. 
One consideration, rarely openly dis- 
cussed before, is that of radiation. With 
mduction heating, radiation is more 
readily controlled by the metal  enclo- 
an and dies off within a few thousand 
tet, he stated. With dielectric heating, 
problem is more difficult. In one 
wood aircraft plant, the work made an 
tucellent antenna, he added. One solution 
S'to.keep the generator frequency con- 
On an assigned channel and the 
Federal Communications Commission is 
Passe vine the problem, he revealed. 





ible assigned channels might be 13.6, 
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THE NEW 
ROYAL-NOARK ‘Zox-RENEWABLE FUSES 
ARE 5 WAYS BETTER ...ON THE INSIDE! 





They stay cooler... give 


greater protection to 
vital equipment! 


writE TODAY FOR NEW CATALOG 
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3 Flow-solder contact merges 


CORD SETS * 
FUSES 
CHRISTMAS LIGHTING SETS 
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] “Grid” link replaces multiple 
links 
2 Cross-bar anchors link and 
~ blade 


link and blade into one ele- 
ment 


4 Stud riveted into cross-bar 
locks all parts into single, firm 
unit 

5 Rigid girder assembly cannot 
turn, twist, or loosen 


CARTRIDGE and 


e FUSTATS * TROUBLE 


ELECTRIC CO., Inc., PAWTUCKET, R. I. 








THE MOTOR for MANY APPLICATIONS 





Arrows indicate air travel over ENTIRE EXTERIOR 
of BALDOR STREAMCOOLED Motor 


BALDOR STREAMCOOLED MOTOR 


This ALL-PURPOSE MOTOR will simplify your Designing, 
Purchasing, Production and Inventory. Check these features 
with your motor specifications: 


1 Totally enclosed — ball bearing. 

2 Drip-proof; splash-proof; grit-proof; 
lint-proof. 

3 Horizontal, vertical and side wall 
mounting. 


4 Removable base. 

5 End plates interchangeable for face 
mounting. 

6 Standard NEMA dimensions. 

7 Standard or glass insulation. 


BALDOR ELECTRIC COMPANY, St. Louis 10, Mo. 


District Offices in Principal Cities 











Pup BUSINESS IS 





|N THE BAG 


WHEN YOU HANDLE THE LINE 


OF INTER-COMMUNICATION THAT 


as Everything : 


Talk-A-Phene, the World’s Most Advanced and Complete Line of 


Inter-communication provides a unit for every requirement . 


-. and 


every unit “Has Everything” essential to convenient, efficient, care- 
free operation. Order-getting is made easy. Customer satisfaction 


is assured. 


Talk-A-Phone Mfg. Co. 


[ewe so. Pulaski Rd. 





Talk-a-Phone is quickly and easily 
installed. Complete installation in- 
structions furnished. Your sales 
rights protected by rigid jobber pol- 
icy. Good deliveries now. National 
advertising and dealer helps pave 
the way to big volume of profitable 
business. Write your jobber today 
for details. 


Chicage 23, I11. 










COMFORTABLE LIGHTING throw; 
brightness control was outlined 

Charles N. Laupp, illuminating eng- 
neer, Wisconsin ‘3 ectric Power Co., Mil- 
waukee, at Illumination Panel of recent 
Chicago War Production Conference, 
Now that we have attained prescribed 
intensities, we must be more foot-lamben 

conscious, he warned. 





27.2 and 40.0 megacycles. The other soli 
tion would be to completely shield th 
work circuit, he concluded. 

More than 90 registrants attended the 
two-hour illumination panel sponsored 
by I.E.S. and chairmanned by Carl Ze- 
sen, manager of the Chicago Lighting In 
stitute. A review and demonstration o 
available light sources was presented by 
L. V. James, lighting and seeing special 
ist, General Electric Co., Chicago, wh 
clearly charted the salient features of hi 
and cold cathode fluorescent units, Mr. 
James predicted a considerable postwa 
development in the incandescent reflector- 
type projector and flood lamp. 

Eye comfort is attained when the 
amount of light entering the eye is ont 
tenth that on the working surface, statel 
Charles N. Laupp, illumination engined 
Wisconsin Electric Power Co., in 
discussion of color and comfort in light 
ing. Contending that light measuring it 
struments did more to produce interest 
in lighting than any other single re 
he warned against becoming only fost 
candle conscious and forgetting set 
lighting comfort. Following his chatt 
presentation of the lighting comfort stom, 
he added that footcandles are only pat 
of the better lighting theme; 
lamberts (brightness) is the more io 
portant consideration to eye health. Ont 
we have produced a_ seeing 
through high footcandle intensities 
must provide eye comfort through 
ness control, he concluded, predicting tt 
present trends are definitely toward 
ing light sources. 

Specific applications of lighting to it 
dustry, from the small inspection 
units to the vast general lighting —, 
in our war plants were p 
slide-lecture by O. N. Collar, — 
ing engineer, Commonwealth Edist 
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Company, Chicago. The increased em- 
ployment of older men and women has 
forced many plants to give more consid- 
eration to higher intensities, he added, 
since the seeing ability at 60 is only 60 
t of that at 20 years of age. Sta- 
tistics from actual installations substan- 
tiated his emphasis on the effect of good 
maintenance on lighting efficiencies. 

Addressing approximately 1400 regis- 
trants at the Conference luncheon, Major 
General Levin H. Campbell, Chief of 
Ordnance, U. S. Army, commended in- 
dustry on its 46 billion dollar production 
of ordnance equipment since 1940. Some 
{2 million people working in ordnance are 
making 300,000 different items, over 2000 
of which are complete units—tanks, etc.— 
he revealed. He urged that American in- 
dustry be kept in a position to shift rap- 
idly to war production in the future; that 
research and development continue after 
resistance ceases—a costly though vital 
insurance. 

The all-day conference ended with a 
dinner at which Clarence G. Stoll, presi- 
dent, Western Electric Company, New 
York, reported on the effect of our war 
production at the battle front. 


COMMITTEE ORGANIZED TO 
RELAX WAR CONTROLS 


Organization of a committee that will 
be responsible for working out the de- 
tails of delicate problems involved in 
modifying and relaxing war and war-sup- 
porting production controls on industry, 
has been announced by J. A. Krug, chair- 
man of the War Production Board. 

The committee, to be known as the 
“Committee on Period One” (CPO), will 
also be responsible for timing of the meas- 
ures that will be taken and for the formu- 
lation of an over-all pattern to be fol- 
lowed as a guide in aiding the resump- 
ton of civilian production following “Vic- 
tory-in-Europe” Day. “Period One” is the 
lame given to the time expected to elapse 

een victory in Europe and victory 
over Japan. 

This new group, which already has 
been working to make the coming recon- 
version transition period as orderly as 
possible, consists of 16 top WPB officials 
representing all phases of the agency’s 
Operations. It is similar in composition 
and duties to the “Codcave” committee 
(Committee on Demobilization of Con- 
ttols After Victory in Europe), which was 
set up by WPB last Fall when the de- 

of Germany looked imminent. 

It will be the policy of the committee 
© consult with all segments of industry 
%0 far as possible before final action is 
taken. The CPO is also consulting with 
ther affected Government agencies to 
“sure coordination of all Government re- 
coaversion plans. 

of the new committee is J. D. 

Ml, executive officer of the War Pro- 

Board ; the vice chairman is S. W. 

. Program Vice Chairman and 
Guirman of the Requirements Commit- 
tte; the CPO Executive is W. E. Haines, 
Setutive Assistant to the Program Vice 


Chairman. 


The committee is divided into eleven 
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PORCELAIN Protected Wir- 
ing Carries a 33% to more than 
100% greater load than any 
other wiring meth wire 
size for wire size—as shown in 
Table 2, appendix of the Na- 
tional Electrical Code! This 
means lower installation cost 
and saving in critical materials 
with Porcelain! 

In wiring for tomorrow— 
the modern Porcelain way 
eliminates the High Cost of 
Under Wiring. Assures ade- 
quate wiring for increased use 
of appliances—keeps operating 
costs down and efficiency UP! 
Your friendly Electrical Inspec- 
tor can give you many helpful 
facts about prevention of- 
fered by knob-and-tube wiring. 
Write for wiring manual. 
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CABLE TERMINATORS 


WANN 
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Type CLH 





Designed for Vertical and Horizontal 
Conduit Positions 








@ 262 BOND 





Pemem ESENTATIVE S 


Both type terminators shown are 
for use with a single or a multiple 
conductor lead covered cable up to 
750 volts and are similar in design 
except that the Type CLH is sealed 
at both ends. These types are also 
available for two or more lead cov- 
ered cables and for rubber covered 
cables. 

A number of other type termina- 
tors including a series for cables up 
to 2500 volt capacity are also listed 
in our catalog. Write on your busi- 
ness letterhead for your free copy. 
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BROOKLYN,2 N. Y. 
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MEL WALCUTT, general manager, 

Price Electric Co., Columbus, Ohio mo- 

tor service shop, indulges in his favorite 

hobby—designing new gadgets. Mel is 

trying to keep a busy shop functioning 

under the handicap of a draft-depleted 
personnel. 








principal sub-committees, each charged 
with certain phases of the over-all prob- 
lem, as follows: 

Committee No. 1—War Programs and 
Released Resources, Bertrand Fox, chait- 
man. This committee will make statistical 
analyses of military cutbacks and translate 
these cutbacks into terms of military end 
products, materials, manpower and facili- 
ties, 

Committee No. 2—Coordination of Cut- 
backs and Resumption, John H. Martin, 
chairman. This committee will deal with 
community problems, problems of prit- 
cipal plants and the utilization of par- 
ticular facilities. 

Committee No. 3—Non-War Programs 
—S. W. Anderson, chairman, Shaw Liv- 
ermore, deputy chairman. This committee 
will deal with critically needed consumer 
products; critically needed producers 
equipment; and end products; materials 
and components for “Pipe Line Filling’ 
and urgent non-military construction. 

Committee.No. 4—Preparation for Re 
conversion—W. CC. Skuce, chairmat. 
This committee will determine the cot 
dition of reconversion industries and make 
plans for major industries; it will also 
examine control modifications facilitating 
reconversion, experimental models, needed 
capital equipment and “Pipe Line Filling. 

Committee No. 5—Construction 
Construction Controls—John L. Haynes 
chairman, This committee will determi 
the status and prospects of essential civ 
ian construction, the problems of recat 
version in the construction industry 
desirable changes in construction com 

Committee No. 6—Basic Priority Cot 
trols—John C. Houston, chairman. Ths 
committee will recommend the simp 
priorities system, the timing of 
methods for eliminating the Contr 
Materials Plan, and the function of 
Spot Authorization Plan, inter-agency 
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rectives, component scheduling and indus- 
trial inventories and surplus materials. 

Committee No. 7—Order Structure and 
Reports—John F. Skillman, chairman. 
This committee will review WPB’s L, M 
and other orders and recommend revoca- 
tins or modifications to be put into 
effect at V-E Day or at specified dates 
thereafter. 

Committee No. 8—Distribution Con- 
trols—A. C. C. Hill, Jr., chairman. This 
committee will deal with consumer end 
product distribution controls, distribu- 
tors’ inventories, and the rationing of 
gasoline, fuel oil, tires, solid fuels, stoves, 
shoes and other items. 

Committee No. 9—Imports; Exports, 
Shipping, Stockpiling and Subsidies—Ed- 
ward Browning, Jr., chairman. This com- 
mittee will deal with domestic raw mate- 
rials subsidies, import raw materials sub- 
sidies, imports and import shipping con- 
trols, export priorities and controls and 
stockpiling. 

Committee No. 10—Manpower Controls 
and Relations—Ralph Hetzel, chairman. 
This committee will examine the relation- 
ship of War Manpower Commission con- 
trols to WPB plans; manpower provi- 
sions in WPB controls; manpower clear- 
ances, labor conditions related to man- 
power; production urgency ratings for 
manpower and related field operations. 
Committee No. 11—Small Business, 
Newcomers and Veterans—Bernard L. 
Lamb, chairman. This committee will 
examine the problems of small businesses 
in the reconversion period, veterans pri- 
orities and the problems arising in the 
establishment of new enterprises. 


ELECTRICAL ENGINEERS NEEDED 
IN FEDERAL SERVICE 


The United States Civil Service Com- 
mission is making an extensive recruiting 
drive to provide electrical engineers for 
essential war work in the Signal Corps, in 
the Bureau of Ships of the Navy Depart- 
ment, in offices of the Rural Electrification 
Administration, and in various Federal 
agencies in Washington. 

Engineers are needed principally for po- 
sitions which pay $2,433, $3,163 and 
$3,828 a year, with the overtime pay. 
Positions paying salaries’ higher than 
those mentioned are usually filled by pro- 
motion from within rather than by re- 
cruitment from outside sources. Experi- 
tee in the appropriate field of electrical 
‘gineering is required in varying 
amounts, according to the grade of the 
Position. Engineering education may be 
nbetituted for all or part of the experi- 
nce, 

In the Signal Corps, radio and elec- 
tronics, telephone, and telegraph engineers 
ae needed for work in the headquarters 
n Washington, and development labora- 
lories in New Jersey and elsewhere. The 
vatied activities of these engineers in- 
ude general research; study of radio 
fansmission; design and development of 

transmitting and receiving equip- 
ment and radar installations, and the de- 
ign of installations of radio and inter- 
€quipment in tanks, armored cars, 
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You may have wondered why we have not departed from the original 


operating principle of “Megger” insulation testing instruments—why we 
have not changed from hand operation to battery operation, or have not 
made use of electronic tubes or other devices. The reason is simple. 


Ours is the business of building and supplying insulation testing instru- 
ments that can be depended upon to operate accurately and unfailingly— 
anytime and anywhere. To that end we have naturally considered, in- 
vestigated and tested every element that might effect improvement. 
Years of research and the performance records of many thousands of 
““Megger” instruments have demonstrated that the classic simplicity of the 
“Megger” Insulation Tester with its hand-cranked generator and complete 
independence of any parts requiring replacement or adjustment is the best 
assurance of sustained, trouble-free, dependable service. ““Megger” insula- 
tion testing instruments have been and will continue to be built to the 
high standards of fine instrument making practice. 


For complete descriptions and applications of all types of “Megger” 
Insulation Testers write for Catalog 1585-EC. 


*Trade Mark Reg. U. S. Pat. Off. 


JAMES G. BIDDLE CO. + piitabeteaia 7, Pa. 
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DELTABESTON CABLES 





IN 
CONSTANT, 
HIGH 
HEAT 


One of the most practical ways of avoiding frequent 
power failures in circuits that operate in steel mills is to 
rewire with Deltabeston Power Cables, Type AVA. Delta- 
beston is designed to provide trouble-free service in boiler 
rooms, furnaces, soaking pits, kilns, steam tunnels, etc. 
These heat-resistant cables have proved in numerous 
installations that they are unaffected by steady, high heat. 
They stand up in severe operating conditions because 
Deltabeston is insulated with an impregnated felted 
asbestos insulation that just won’t bake out. 


And don’t overlook Deltabeston Motor Lead Cables, 
Type AVA for rewiring low-voltage apparatus in steel 
mills. These cables successfully resist excessive heat, 
high humidity, most corrosive vapors and still maintain 
their fine flexibility. Next time rewire with Deltabeston 
Asbestos-insulated Cables and be safe. 


This catalog will help you select the right cable for 
installations where heat is a problem. Write to Section 
Y553-8, Appliance and Merchandise Dept., General 
Electric Co., Bridgeport, Conn. All Deltabeston Wires 
and Cables are distributed nationally by Graybar 
Electric Company, General Electric Supply Corp., and 
other General Electric Distributors. 


BUY WAR BONDS AND KEEP THEM 







GENERAL “%) ELECTRIC 











and trucks; design and development y 
automatic printing telegraph systems apy 
telephone instruments, switchboards an 
communication networks ; and preparatig 
of technical manuals and instructional {j. 
erature. 

In the Navy Department, electrical 
gineers are needed in various bureay 
but especially in the Bureau of Ship 
where they work on design of electrics 
power, intercommunication and radio jp. 
stallations on ships; technical correspon. 
ence and procurement specifications {, 
electrical and radio equipment; and lay. 
out of ship installations. They also sery 
as technical representatives of the Navy in 
conferences with manufacturers on &. 
sign, development, production and pm 
curement matters and witness and perforn 
tests on equipment or installations, 

In the Rural Electrification Adminis 
tration, electrical engineers are neede 
in the headquarters at St. Louis and aly 
in the various regional offices. These ep. 
gineers review plans, specifications ani 
construction contracts for generating sta- 
tions and transmission systems; inspect 
installations and give engineering advice 
and assistance to REA-financed cooper 
tives. They also analyze and prepare 
power contracts and rate schedules. Som 
travel is involved in these positions, Ep- 
gineers are wanted who have had experi- 
ence in the design and construction of 
power transmission and distribution lines, 
in electric rate studies, or in the engineer- 
ing activities connected with the open- 
tion and maintenance of power systems 
Experience in an engineering capacity 
with rural transmission lines or with REA 
cooperatives is especialfy desirable for 
these positions. 

Engineers not now engaged in war work 
are urged to consider these opportunities 
for Federal work. Persons _ interestel 
should write to the Civil Service Com 
mission for its new folder “Electrical E1- 
gineers Serve in Federal War Jobs.” Fi- 
ing application with the Civil Servic 
Commission in Washington is all that i 
necessary to make their services avai: 
able for these positions. Appointments att 
war service appointments, and are mate 
in accordance with War Manpower Con 
mission policies and employment stabil 
zation programs. 

Applications may be obtained from tie 
Commission’s local representatives at firs 
and second-class post offices throught 
the country, or from the Commissiot 
Washington 25, D. C. 



















































HICKS NAMED 
PROVIDENCE CHIEF INSPECTOR 


Peter J. Hicks, Jr., veteran insped! 
of the Providence, R. I., electrical depatt 
ment was recently appointed chief of 
inspection department of that city. ut 
cording to present plans, this specific ct 
department will be considerably enlat 
after the war when a system of él 
permits will be inaugurated. 

Mr. Hicks, one of the founders of the 
Roger Williams Chapter, LAEL, ® 
also secretary of the Rhode Island State 
Board of Examiners of Electricians. 
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MINNESOTA R.E.E.C. 


REPORTS ON FARM WELDERS 


The prime function of the North Cen- 
tral Electrical Industries’ Rural Electric 
Equipment Council, Minneapolis, Minn., 
is to investigate, develop and promote 
applications of electricity to farm produc- 
tion. When investigations reveal prac- 
tices that prove detrimental to the farm 
yser and the manufacturer, the Council 
hears a report of the findings and makes 
suitable recommendations to remedy the 
condition. ‘s 

At a recent meeting of the Council in 
Minneapolis detailed reports were pre- 
sented covering the use of electric weld- 
ers on the farm. Present at the session 
were representatives of REA and Com- 
mercial Utilities, University of Minnesota 
Farm School, State Board of Electricity, 
Underwriters Inspection Bureau, electri- 
cal inspectors, equipment manufacturers 
and distributors, farm publications, elec- 
trical contractors and dealers as well as 
several farmers. 

Reflecting the majority opinion of those 
present, a list of recommendations were 
made following a full discussion of all 
types of electrical welders and their suit- 
ability to farm use. They are: 


1. Unapproved Welders—The sale and 
ue of cheap unapproved, homemade or 
“make your own” welders should be dis- 
couraged or prohibited. It was voted 
that a program of public education be 
instituted on electric welders thru REA 
and power company bulletins, the farm 
papers, trade bulletins, and other media. 
Customers or prospective buyers should 
be urged to discuss welders and service 
requirements with REA or utility manag- 
ets, and reputable sales agencies before 
making a purchase. 

2. Transformer Type—While there are 
some small, low priced welders of the 
transformer type which may be of ap- 
proved construction, the limitations of 
these welders should be clearly stated by 
the manufacturer and seller with special 
reference to safety measures in their use. 

3. Resistance Type—Resistance type 
welders are not recommended for farm or 
general purpose use. The motor-generator 
pes will probably find very limited use 
in large farm repair shops due to greater 
initial cost. 

4. Rating—No welder having an input 
tating of more than 12 amperes at 110 
volts shall be equipped for use, or used, 
o 110 volt outlets or circuits. Electric 
welders having a primary input of more 
than 12 amperes shall be equipped with a 
‘eecial 3-pole polarized plug for con- 
nection to.a 220-volt, 3 wire circuit. 

5, Sise Limitations—For ordinary farm 
‘pair purposes, welders of 150 ampere 
tating should be acceptable both as to 

ormances and for use on farms served 
a3 kva. (or larger) transformer. In 
Cases where a 3 kva. transformer is al- 
ready Serving an electric range or other 
heavy duty equipment, an electric welder 
should Not be used when such other heavy 
quipment is in operation, otherwise 

transformer will be required. 

customer repair shops, or those 





=e a larger welder, the REA and 
electric suppliers recommend, as a 
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2509 for surface mounting 





2509 for gang switch box 
or handy box mounting 








PARAGON ELECTRIC COMPANY 
710 Old Colony Bdg. * Chicago 5, Illinois. 


Mr. Tops, the Paragon symbol of top quality 


Paragon 


Paragon improved manually pre- 
set timers can be preset to per- 
form a great variety of operations 
... to allow a given operation to 
continue for almost any pre-deter- 


PRESET TIMERS 


mined time limit . . . to close or’ 


open a circuit at the end of the 
preset time. Synchronous motor 
operated. Assures absolute accu- 
racy of the timing cycle. Not 
affected by vibration of changes 
in ambient temperature. Supplied 
as standard with single pole, 
double throw switches and choice 
of 10 time ranges and 3 types of 
mounting . . . 2400 series for flush 


mounting, 2500 for surface mount- 
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BADGER 
Synchronous TIME SWITCHES 


Automatic 
for 


ACCURATE 
TIMING 


ECONOMICAL 
OPERATION 


YEARS OF GOOD 
SERVICE 





@ Prompt delivery on orders rated AA-5 or Higher. 


T Poles Switch Capacity Case 

M {my (Synchronous) 1 50 A. at 125 V. 16 Ga. yo 
M2 - 2 50 A. at 125/250 V. 16 Ga. Stee 
RM - r 50 A. at 125 V. Cast Iron 
RM5 ‘i 2 50 A. at 125/250 V. Cast Iron 


RACINE 


RELIANCE AUTOMATIC LIGHTING CO. wisconsin 














A MESSAGE to 
Electric Motor 


REPAIR MEN 


For the past three years it 
has been extremely difficult 
for us to fill orders from our 
many motor repair shop 

friends. This was due to high priority ratings and the fact 
that twenty-four hours a day were not enough to fill all of 
the orders for commutators going into planes, tanks, ships and 
other fighting equipment . . . Today because of our vastly 
increased capacity, we are able to meet your requirements 
within a reasonable length of time. Three sources to choose 
from—all under capable and experienced management .. . 
Our representatives are located in key cities throughout the 
nation. 


Over Ten Million Since Pearl Harbor 


~ 


TOLEDO stANDARD COMMUTATOR CO. = Toledo 6, Ohio 
HOMER COMMUTATOR CORP. -Cleveland 3, Ohio 





HILLSDALE COMMUTATOR CO.-Hillsdale, Michigan 


Lusive mAmuUPractureas OF QUALITY COmmUTATORS 


THE MATIOM'S LABGEST EXC 
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general maximum, electric welders of 2) 
ampere capacity. Welders in excess of 
200 ampere capacity may be installed only 
by special permission of the utility, jy 
which case a premium rate may fe 
charged unless the customer is already 
a large user of electricity justifying the 
installation of sufficient transformer 
capacity. 

In all cases it is recommended that the 
customer notify the REA or power com. 
pany of intent to purchase an electric 
welder stating the make and size of 
welder involved, also whether or not the 
welder has power factor correction, 

6. Power Factor—Power factor cor. 
rection is desirable, altho not required by 
all REA projects or power companies, 
(See above). Power factor correction 
may permit the use of a welder on pres. 
ent transformer; otherwise a larger 
transformer may be required. This will 
also make some difference in wiring re- 
quirements. See paragaraph No. 9. 

7. U. L. Approval—All electric weld. 
ers should be approved construction as 
evidenced by the Underwriters label or 
other competent authority. 

8. Adequate Wiring—The requirement 
for safe and adequate wiring should be 
set forth in all consumer literature and 
instruction books relating to electric 
welders rated in excess of 12 amperes at 
110 volts, in substantially the following 
form: 

“This welder must be connected to 

a special 220 volt circuit, in accordance 

with the State or local wiring regula 

tions. Consult your REA or Power 

Company, or a competent electrician 

about the wiring you may need.” 

The council strongly urges manufac- 
turers of welders to comply with this 
recommendation. 

9. Circuit Size—In general, the size o 
wire for circuits supplying welders will be 
as follows: 


Rating of Welder Wire Sise 
100-125 amp. No. 10 
150-160 amp. No. 8 
200-260 amp. No. 6 


Section 3816 of the National Electrical 
Code (1945 Revision) reads as follows: 
“Switches used for the control of 
transformer-type arc welders shall be 
of the motor-circuit type having a full- 
load current corresponding to the 
full load of the welder; except that for 
welders having a power factor core 
tion of at least 40 percent, general ws 
switches having ratings not less that 
twice the full-load current rating of tht 
welders may be used. The switch may 
be part of the complete assembly # 
may be an externally-operated type, 
stalled within sight of the welder.” 

Instructions should warn users 
to disconnect welders by pulling out 
receptacle cord or plug in case of “free 
ing.” That is why a disconnect 
SWITCH of ample size must be 2 pat 
the welder, or separately installed as 
quired by the N. E. Code. 

10. Uniform Practice—These reco 
mendations are set forth in order to arrivt 
at uniformity in selling and ims 
practices, with maximum safety and se 
ice to those who have use for 
welding equipment, State laws of 
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sota require safe wiring practices, and 
REA or power company regulations are 
designed to protect their equipment as 
well as to assure safe and adequate service 
to the customer. ; 

An extended discussion of proper de- 
sign of barn mow hay drying equipment 
utilizing electric fans or blowers revealed 
that limited experience with this type of 
equipment in the North Central area 
precludes the formation of definite recom- 
mendations at this time. Results of a 
test installation in operation for four hay 
drying seasons were described by John 
Strait of the Agricultural Engineering 
Department of the University of Minne- 
gota. Unheated air was used the first 
two seasons; heated air the other two 
years. Results indicated success with un- 
heated air, although subject to some limi- 
tation. 

In general, the barn drying method may 
be expected to produce hay of equal qual- 
ity to that produced by field curing in 
good haying weather. In unfavorable 
weather, barn-cured hay would be a better 
grade and might mean the difference be- 
tween fair or good quality hay and a total 
failure with field curing. Heated air 
assures more satisfactory results, but in- 
volves additional costs which may be diffi- 
cult to justify, the discussion revealed. 

Farmers and dealers interested in the 
necessary hay drying materials and equip- 
ment were urged to secure the best 
available engineering advice and check 
any proposed installation with the Uni- 
versity Farm. Properly designed equip- 
ment and installation are absolutely es< 
sential. Until more field experience is 
gained, it was recommended that sales 
promotion activity be limited to those ex- 
pressing am active interest in the subject. 
N.CEI. and other agencies offered to 
supply any available reports and litera- 
ture on request. 


INDUSTRIAL SERVICES UNDER 
NEW OPA REGULATION 


Pricing of machines, parts, and indus- 
inal equipment has been simplified by 
OPA by the revision of Maximum Price 
Regulation 136 and its burden of amend- 
ments, The vast industries doing a $15,- 
00,000,000 annual volume of business 
began using a shorter, simpler regulation 
in determinitlg machine, parts and equip- 
ment prices on March 31, 1945, when Re- 
wed Maximum Price Regulation 136 be- 
came effective, 

Although the streamlining of the regu- 
lation does not change the general level of 
maximum prices, it does change somewhat 
‘overage, reports, records, pricing meth- 

» and depreciation classifications for 
second-hand products. These changes are 
planned to lessen rather than to add to 

War time demands on industry. 

Industrial services are now under a 
new regulation, MPR 581, which also be- 
Wetettive March 31, 1945. The supply 

lstallation and erection services by 
nee rers has been placed under 
AMPR 251 so that manufacturers who 

their machinery are on the same 
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Izzie Frustrated 


“I’ve been running around all day long ... never get 
a chance to sit down and do any work. When I want ap 
Jones in Engineering, Brown in Production, or Smith 
in Purchasing, I have to go after them. I can't call 
them through the Bell Telephone board—that ties 
up the board and the operator is overworked already. 


I'd give anything to have an Intercom Telephone 





System like that AUTH System we had in the old 
plant before the war. By gosh, I'll get in touch with 
AUTH and find out if they can do anything for me. 

As it is now I don’t get a d--n thing done all day.” 












PURCHASING 
PRODUCTION 

ADVERTISING ___— “Siese 

DEPARTMENT pean aet 

—_ A 

ee das eee 7 DEPARTMENT 

MANAGER | 

ENGINEERING _-——~ .— SHIPPING 

DEPARTMENT | DEPARTMENT 

FACTORY 

SUPERINTENDENT 


There are thousands of people like Mr. Frustrated whose work could be 
done much more easily and efficiently with the aid of an AUTH Intercom 
Telephone System. But today, Government restrictions will not permit 
supplying of their needs, in general. 


However,’ in establishments doing work essential to the war effort—or 
already possessed of an Intercom Telephone System but requiring addi- 
tional stations—or requiring replacement parts for an existing system— 


AUTH may help. Send complete details for advice and suggestions. 

As a pioneer in the Intercom Telephone field AUTH is known from coast 
to coast. A variety of systems are made including Selective Talking and 
Common Talking Systems, Central Station and Private Exchange Systems. 
Telephone models include cradle desk sets, suspended handsets, wall models. 
AUTH Intercom Telephone Systems with accessory equipment are de- 
scribed in Bulletin No. 85, available on request. 


: 
: 





AUTH ELECTRICAL SPECIALTY COMPANY INC. 


New York 22, N.Y. 


422 East 53rd Street 


wineetntanatetatatatat ttt tt tt tt tt tt ttt tt tee et) 
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basis as contractors who install machinery, 

The exemption for cost-plus contracts 
has been removed from the regulation, for 
the few-reports of cost-plus contracts filed ped 
with OPA indicated this provision wa | 
no longer needed. 

Formerly some metal parts and gyp. LI 
assemblies -of consumer items such a 
washing machines, mechanical refriger. 
ators, etc., were sold to the completing PL 
manufacturer under General Maximum hort 
Price Regulation. Since most parts many. : / 
facturers do not make a standard line ang a 
had difficulty pricing under GMPR, the 
revision provides special pricing methods hou! 
for parts manufacturers who supply pro. "RO 
ducers of consumers goods. Price levels of shing! 





these items however, will not be changed § ; b 

Sales of parts and sub-assemblies of = 
consumers goods to consumers and djs. ST) 
tributors without further processing are late 
not covered in the revised regulation, ee ti 


An exception to this general rule has MA 


# af E OS TA TS been made for parts for electronic devices brick. 
and for radio and transmitting equipment . 


The Ward Leonard line of rheostats includes the widest range when sold by the manufacturer for do- supply 
of sizes, tapers and current ratings from the tiny types for mestic uses. The revised regulation will =! 
radio to huge -multiple assemblies for the heaviest industrial cover these sales for it is not alwa ventor. 
use. Smooth operation, durable contacts and extreme depend- possible for a manufacturer to deal CE 
ability characterize all Ward Leonard Rheostats, Resistors and sesidiliade edie mien -an a ; UCTS 
Relays. Write for bulletins of interest to you. wiit ane se parts aretohk § cRy 

: —Corr 


Baling presses, textile belting and 3 produc 


WARE LEONARD anes  Senpe: "Oe ate del: 
been added to the coverage of the regu. SCR 








lation. i 
RELAYS * RESISTORS + RHEOSTATS To make it easier to determine prices ro 
Electric control (WL) devices since 1892. and to administer the regulation, the m fF saiabl 
vision defines “established prices in effect B health, 


on the base date” as those prices at which # As’ 
the manufacturer actually contracted  § tremely 
sell the item during the six months priot B substity 
to the base date. ; PRE: 
Pac IwisM AN To make it easier for resellers to figut Bod 
maximum prices for items on which they B tutes re 
Ww T H A VY, S E p L A iN did not have a maximum price on the bas B= ply 
date, the manufacturer’s suggested rest # TINGS 
price on that base date or OPA approvel erally 2 
resale price must be used in determining B yery she 
ceilings. An “in-line” limitation has bea § HRA’ 
placed on manufacturers’ maximum prices supply, 
for most new electrical items. and stee 

The regulation’s depreciation rates fot B stricted, 
electrical equipment are based on an a 
erage of figures for estimated useful life 
of equipment and machinery applied by 
the Bureau of Internal Revenue. 

In pricing second-hand products, 4 MeGRA) 
number of changes were made in depret BRA INS 
ation rates including varied category rate ‘ 
for material handling equipment and 4 My 
single depreciation rate for canveyors. Dt dectrical 
preciation rates have been established for wointed 
some equipment for the first time. Board of 

Some changes are required in reports hao... to 
manufacturers, but no provisions cham i i, vicini 
ing the practices and methods of industy , 
have been made in the revision of 
136 unless absolutely megane in 
to achieve effective price control. VESTE 

RI 


WES TQ 


WPB CITES CONSTRUCTION The Int 
MATERIALS SITUATION tical 


In 
m i 
A summary of the current materi wey 


WARD LEONARD ELECTRIC COMPANY, 28 South St., Mount Vernon, N. Y. 





togrounds.. provides great- 
er mechanical strength 


“aii. INSULATION & WIRES, INC. 





‘ | qi | / situation in the construction field has lM ang Schoo! 

— 2127 PINE STREET: ST. LOUIS, MO. issued by the War Production Discussic 

— The impact of shortages of manpoweill oyie 2. the 
fuel and transportation facilities, togetht 
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with increased requirements of the armed 
inery, services, continues to keep building ma- 
tracts HP terials, especially lumber and metals, in 
n, for § short supply. Even for essential con- 
filed § struction, WPB warned, care must be ex- 
| Was BH ercised in specifying for use the tight 
materials listed below: 
sub- | LUMBER—Extremely tight, especially 
ch a § in 1 and 2 inch boards. Situation grow- 
riger- Bing worse. 
leting PLYWOOD—Softwood plywood very 
imum § short, Hardwood plywood not under con- 
mani- § trols but also critical. 
re and BUILDING BOARDS—Some types 
R, the # are short, others easy. Local supply 
ethods § should be checked before specifying. 
y pro- ROOFING MATERIALS ~— Wood 
vels of # shingle supply very tight. Asphalt roof- 
anged. § ing becoming tight due to heavy military 
ies of § and overseas requirements. 
d diss § STEEL—Sheet and strip very tight, 
ng ate B plate easier. Structurals tight. Rod and 
mn. bar tight. 
le has MASONRY PRODUCTS, such as 
Jevices brick, concrete, blocks and tile—Over-all 
ipment B sypply is adequate, although shortages 
or do- # exist in certain areas of the country. In- 
mn will § ventory at very low level. 
always CEMENT AND CONCRETE PROD- 
ermint § YCTS—In ample supply. 
e toh § CEMENT-ASBESTOS PRODUCTS 
—Corrugated sheets are short. Other 
and 3§ products in fair supply, subject to moder- 
have BP ate delays in delivery. 
> regi SCREENING—Very tight and subject 
: totight controls. Only limited emergency 
prices B supply for civilian use. Civilian supply 
the re- § available only for protection of national 
a effet health. 
t which § =CAST IRON SOIL PIPE—In ex- 
cted ) tremely short supply. No practicable 
1S prior BH substitute available. 
PRESSURE PIPE—Orders far ex- 
) figure B ceed production. Non-metallic substi- 
ch they tutes. recommended. 
he bat # PLUMBING FIXTURES,  FIT- 
i reu # TINGS AND TRIMS—Fixtures gen- 
pprovel tally available. Fittings and trims in 
rmining @ very short supply. 
as. beet HEATING EQUIPMENT~—In short 
n prices @ supply, particularly cast iron radiation 
and steel boilers. Use of all fuels re- 
ates for stricted. 
an ar 


slied by 





WeGRAY NEW 
IEA INSPECTOR 


M. J. McGray, former Minneapolis 
trical inspector, was recently ap- 
pointed REA Inspector by the State 
Board of Electricity. “Mac”, as he is 

nto his many friends, will work in 
the vicinity of Alexandria, Minnesota. 


WESTERN SECTION IAEI 
WES TO SCHOOL 


The International Association of Elec- 

Inspectors’ Western Section 

we Mountain Chapter) held its 

mee deventh annual Inspectors Conference 
Boat utd School in Denver, April 6-7. 

. ae Discussion of possible changes in the 

a Mas they appear in the March, 1945, 
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Here is a cable you will like 
to use. The flexibility of its 
interlocking armor makes it 
easy to handle. It has an S- 
shaped paper wrap which is 
easier to remove than ordinary 
wraps when stripping. This 
wrap separates the conductors 
and provides additional dielec- 
tric strength too. 


G-E BX is available with two 
or three conductors, sizes 14 
to 2 or with four conductors, 
sizes 14 to 4. Itis ideal for com- 
plete wiring systems in small 
buildings: homes, garages, 
stores, etc. It is ideal also for 


. wiring leads to machines in 


factories and for extension wir- 
ing from conduit. 


For further informa- 
tion, see your nearest 
G-E Merchandise 
Distributor or write 
to Section C551-8, 
Appliance and 
Merchandise Dept., 
General Electric Co., 
Bridgeport, Conn. 


BUY 
WAR BONDS 
AND 
HOLD THEM 
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CHECK THESE & tra 
| USES for BLACKHAWK 


PORTO-POWER 
PIPE BENDERS 





Porto-Power Pulls Shafts 
and Pulleys 


The same power unit furnished 
in the Blackhawk Bender licks 
these tough jobs easily. 
















% s 
Lift Heavy Machines 
Cumbersome machines raised 
from low of 3% in. to 8% in. 
height — speedily, safely with 
Porto-Power. 


Build Your Own Press 


Your Blackhawk Pipe Bender 

power unit can be used in a 

press. Free blueprints give you 
directions. 


All-Directional Handy Jack 


Porto-Power rams operate at 

any angle to do 1,001 tough 

jobs easily, safely and fast! Op- 

erator is always safely away 
from danger zone. 











GET a//the usefulness out of your Black- 
hawk Porto-Power Pipe Bender! Sure, it 
bends pipe up to 4 in. Also, it can be re- 
moved from the bending frameto serveas 
a powerful jack—or with standard attach- 
ments to pull, push, spread, press, lift and 
lower —easily, accurately, safely and fast! 


Porto-Power is fast becoming indispens- 
able hydraulic service equipment in 
maintenance and electrical work, produc- 
tion plants, shipyards, construction com- 
panies and repair service organizations. 


If you have a Blackhawk Pipe Bender 
be sure you know ai/J its uses. If you’d 
like to have one, call your industrial sup- 
ply distributor or write Blackhawk oe 
complete information on Porto-Power 
in 7, 10, 20 and 50-ton capacities. 


BLACKHAWK 





BLACKHAWK MFG. COMPANY 
Dept. P2055 Milwaukee 1, Wisconsin 


Rush new Hydraulic rT nt 
= Bulletin V-43 to us. causes 


REITER AIRL Oey Se HE 
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News-Bulletin of the IAEI, kept Victor 
H. Tousley, field engineer for NFPA and 
secretary of IAEI, on the floor a con- 
siderable portion of both days, explaining 
committee reports of Article 410 (fix- 
tures, etc.) and 500 (hazardous loca- 
tions). On neither section were the inspec- 
tors ready for complete and unqualified 
endorsement, particularly on 500 wherein 
specific definition of hazards left too little 
to the discretion of the individual inspec- 
tor. 

Lester B. Johnson, General Electric 
Co., Salt Lake City, under the heading of 
“Low Voltage Fluorescent”, described his 
firm’s new “Slimline” unit with sockets 
adaptable for either hot or cold cathode 
connection. “Basic Electronics”, by J. I. 
Wright, street lighting engineer for 
Public Service Company of Colorado, 
and “High Voltage Lighting,” by John 
Ford, manager of Electrical Products, 
Consolidated, provided technical details 
of value to the electrician-contractors for 
purposes of inspection. 

Andy Riddle, manager of research for 
the Colorado Fuel & Iron Company, pre- 
dicted jobs for one-half million men and 
women in the postwar economy as a re- 
sult of electronics development and the 
enormous industrial expansions it pres- 
ages. He pointed out that preceding wars 
brought planning after depressions set in, 
whereas V-EJ Day will find the nation 
prepared for orderly reconversion and 
no recession in the demand for consumer 
goods to cause unemployment. Vic Tous- 
ley supplemented Riddle’s note of opti- 
mism by pointing out that eight I.A.E.I. 
postwar planning committees are now at 
work. 

Ralph Johnson of Sturgeon Electric 
Company, Denver, recommended, in his 
talk on “Inadequate Installations”, that 
wiring and circuit installations be blue- 
printed in the architect’s drawings. 

William A. Cyr, Pacific Coast editor of 
Electrical Contracting and managing edi- 
tor of Electrical West, supplied the one 
non-serious note of the two-day session 
with a dissertation on the “Home of the 
Future” fantastically implemented by 
over-anxious electrical hookups capable 
of performing such odd jobs as recondi- 
tioning dishes, salvaging leftovers in the 
form of tastily-cooked foods, and heating 
or cooling beds as conditions might indi- 
cate. 

V. D. Markham, retiring chairman, pre- 
sided. He was succeeded by D. G. Mulli- 
gan, Denver inspector, in whose absence 
Leo Kelsey, Cheyenne, Wyo., presided 
during the waning minutes of the con- 
ference. Markham, by voice election, took 
his place at the top of the executive com- 
mittee; C. B. Farrah was elevated from 
the executive group to 2nd vice chairman; 
and Kelsey became Ist vice chairman. 
The other executive committee members 
are: George Hubbard, Boulder, T. B. 
Treadwell, Fort Collins, E. P. Hodges, 
Denver, Harry Christensen, Rapid City, 
So. Dakota, Austin Dunham, Denver, 
Harold Vaughn, Denver, Tom Mackay, 
Colorado Springs, R. K. Foulk, Greeley, 
and Ralph Johnson, Denver. Five of the 
executive committee are inspectors in 
their communities; the other five in- 
clude one contractor, one manufacturer, 
one manufacturer’s agent, one union rep- 
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resentative, and one public utility execu- 
tive. 

Victor C. Moulton was re-elected sec- 
seéary-treasurer for the succeeding year. 


KOPING HEADS 
MINNESOTA INSPECTORS 


At a recent meeting of the Minnesota 
Flectrical Inspectors Association, Minne- 
apolis, Robert Koping of Litchfield was 
dected president of the group. Others 
elected to office were: Henry Fritz, Win- 
dom, vice-president; and Glen Rowell, 
Minneapolis, secretary-treasurer. 


AUTOMATIC HEATING 
CONTROL COURSE INAUGURATED 


One of the largest educational pro- 
grams undertaken in the heating industry 
was recently announced by the Minne- 
apolis-Honeywell Regulator Company at 
meetings in Chicago and New York. 
After careful preparation of more than a 
year, visual-education courses began May 
1 in all sections of the United States 
where company branches are maintained. 
They are open, gratis, to dealers, whole- 
salers, manufacturers, vocational schools, 
electricians, steamfitters, sheet metal 
workers and others interested in heating, 
revealed C. B. Sweatt, vice-president, in 
discussing the nation-wide “school.” 

Prepared by Honeywell technicians in 
goperation with a company specializing 
in visual education, the complete course 
covers four 24-hour sessions. More than 







































eG. KRIDER is the new business 
Matager of the recently organized Illi- 
Wis Chapter, NECA, covering the en- 
@ State of Illinois except Cook, Rock 
ana, Madison, and St. Clair counties 
Mth are under existing Chapter juris- 
wons. Mr. Krider, whose headquar- 
Bare at 312 Fayette St., Peoria, is 
eWorld War Il veteran and was for 

Y associated with the Caterpillar 
r Tractor Company 
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You're assured complete, depend- 
able protection against fires and ex- 
plosions—plus the greater freedom 
from current interruptions possible 
only with circuit breaker control— 
when you specify Kinney Type |1-G 
Dust Tight Panelboards for all dust- 
hazardous locations in your plant. 
First to be listed as dust tight by 
Underwriters’, this unique Kinney 
panel is completely enclosed in a dust 
tight box, sealed against dust en- 
trance by a heavy Seigelite gasket 
between bos and front. Circuit break- 
ers are operated by dust tight ex- 
ternally controlled toggle mechanisms 
which protrude through the front. 
There are no doors to open—no sur- 
faces for dust to collect on—no dan- 
ger of igniting explosive dusts or in- 
flammable flying in the atmosphere. 
Kinney Type | 1-G Dust Tight Panel- 
boards are available with Nofuze and 





PANELBOARDS 


How this sater panel. 
protects you against 
FIRES and EXPLOSIONS 
































‘ListeD BY UNDERWRITERS’ 
LABORATORIES FOR GLASS Il, 
GROUPS F and G and CLASSES Ill 
and IV HAZARDOUS LOCATIONS 
se v, 











Quicklag breakers and are arranged 
for 2, 3 and 4 wire mains of 125 volts 
A.C. or D.C., single phase; 125/250 
volts A.C. or D.C. single phase and 
120/240 volts A.C. three phase re- 
spectively. Panels are available in 
sizes from 4 to 20 branch circuits. 
Consult your local inspection au- 
thority having jurisdiction to deter- 
mine the extent and location of dust 
hazardous conditions in your plant— 
and for unfailing protection specify 
and install Kinney Type I1-G Dust 
Tight Panelboards in all such locations. 





SWITCHBOARDS 








KINNEY ELECTRICAL MFG. COMPANY + 2900 CARROLL AVENUE + CHICAGO 12, ILLINOIS 
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cee COID CON Tea S* 


FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND VARIOUS INDUSTRIAL APPLICATIONS 


MERCOID HAS WHAT EXPERIENCED 
ENGINEERS WANT IN AN AUTOMATIC CONTROL 


1. Designed for positive safety—the prime purpose of a control. 





2. Built for years of dependable performance—a very desirable 
feature. 





3. Simplified for ease of installation—appreciated by the trade. 
TEMPERATURE CONTROLS 


4. Convenient facilities for making understandable adjust- 
ments—no time lost in calculating or guesswork. 


5. The only 100% Mercury Switch Equipped Control Line— 
which means that all “makes” “‘and breaks” in the electrical circuit are 
hermetically sealed, therefore immune to dust, dirt, corrosion, open arcing, 
pitting, or sticking of contacts—all common causes of contact trouble. 

- Mercoid Switches provide an electrical contact that will give millions of 
perfect operations. 





MERCOID RELAYS 
The above facts merit your consideration. For detailed 


information see Mercoid catalog No. 600. 
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EXPLOSION PROOF 
PRESSURE CONTROL MERCURY SWITCHES LIQUID LEVEL CONTROLS 
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FOR DRILLING 12” up to 2” di- 
ameter holes in concrete and 
other hard materials. 





Ae with tools for drilling, cutting or spading. 
Will do light duty work or any heavy duty work. FOR CUTTING concrete and other 
The Master Hammer runs without striking a blow materials. For vibrating, tamp- 
until pressure is applied, enabling operator to control | . hi ai adel : t i 
blow as job requires. Easy and economical to operate. | 98 CM!PPing Steel, cast iron 
Built for light weight and long service. Used through- and wood...scaling and caulk- 
out the world. Power blow hammers operate on 115 ing...peening welds and other 
volt AC or DC, 25, 50, or 60 cycle. If no electricity is | heavy work. 

available use Master Portable Generator Plant Model 
650 (illustrated above). FOR SPADING, cutting clay and 

Write for Bulletin 500 for complete details. similar materials. 


MASTER VIBRATOR COMPANY 


Da LALoLULM Clalit =Xolts)fol{-<Melalol Qelstelore 
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800 slides, many of them in color, showing 
actual installations, charts, diagrams, ¢jp. 
cuits, wiring, piping, etc., will be used jy 
conjunction with simple, complete fe. 
tures to fill in detailed information. Co. 
ducting the schools—21 can be operate 
simultaneously throughout the country~ 
are company sales-engineers who hay 
been specially trained for this purpose. 

Each school will cover the follow; 
subjects: Control identification, circuits 
thermostats, thermostat installation, limi 
controls, relays, controls for oil burners, 
summer-winter. systems, oil burner sys. 
tems, gas burner control systems, stoker 
systems, hand-fired systems, unit heater 
systems, zone controls, Weatherstat sys. 
tems, Moduflow, and _ installation helps 
and service tips. 

With a primary purpose of teaching the 
application, installation and maintenance 
of automatic controls to all types of heat. 
ing systems, the course, “Heat in Hy. 
ness” is designed to provide the heating 
industry with a strong organization of 
trained help to take care of present 
maintenance work and prepare for the 
postwar market. Estimates indicate that 
today there are only 5,000 oil burner 
service men in the United States (prewar, 
30,000) ; 8,000 stoker service men (pre 
war, 12,000) ; and only 33 to 40 percent 
of the prewar gas utility personnel, Mr, 
Sweatt warned. 

A cordial welcome is extended to men 
of the armed services who desire to enter 
any branch of the heating industry. Re 
ports indicate that students in trade and 
vocational schools and members of trade 
unions associated with heating (electri- 
cians, steamfitters, etc.) have already ex- 
pressed considerable interest. It is 
planned that the course will continue for 
many years and schedules call for enroll- 
ing almost the entire personnel of the 
heating industry. 

Enrollment cards for the courses are 
available from wholesalers, _ utilities, 
manufacturers, trade and _ vocation 
schools and other organizations in the 
industry, Mr. Sweatt revealed. 


SHEPARD ON A.S.A. COMMITTEE 


Robert B. Shepard, chief electrical 
engineer, Underwriters’ Laboratoris, 
Inc., New York City, was recently named 
a member at large of the executive com 
mittee of the Electrical Standards Com- 
mittee of the American Standards Asse 
ciation. 

Mr. Shepard succeeds Alvah Small 
president of Underwriters’ Laboratori, 
Inc., as a member of this committee. 


NISA CHAPTERS 
ELECT OFFICERS 


Reports of elections in two NISA chap 
ters give the following slate for the com 
ing year: ; 

Greater St. Louis Chapter, St. Lows 
Mo. (newly organized)—president, c.6 
French, French-Gerleman Electric 
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vice-president, George Gerstner, Electric 
Service Co.; secretary-treasurer, Joseph 
W. Cavataio, Illinois Electric Works. 
Bay Cities Chapter, California—Chair- 
man, Wm. E. Boyd, Pacific Electric Mo- 
tor Co., Oakland; vice-chairman, Clar- 
ence Lindstrom; secretary-treasurer, 
Keith M. Noble, Pacific Electric Motor 


Co., Oakland. 


MOTOR SHOP REMODELS 


A new organization in Memphis, Tenn., 
the Industrial Electric & Supply Com- 
pany, is installing equipment to provide 
their motor repair shop with modern fa- 
cilities. Officers of the new firm are: 
J. V. Hunt, president; John V. Egle, 
vice-president; and Ralph M. Trobaugh, 
secretary-treasurer. All are old-timers in 
the electrical field and are well known in 
their territory. 


TEXAS INAUGURATES 
ELECTRICAL CODE SCHOOL 


Contractors, electricians and electrical 
inspectors can now go to school in several 
Texas cities to learn more about the Na- 
tional Electrical Code, its application to 
wiring systems and specific electrical 
equipment. 

These Code Schools are underwritten 
by the United States Office of Education 
which takes care of building rental, in- 
structor compensations and even blue- 
prints for class use. All the students 
need supply are their own notebooks. 

The Code School at Houston, is under 
the jurisdiction of the A. and M. College 
of Texas and consists of one three-hour 
evening session per week—the entire 
course to be completed in 24 weeks. An 
instructor handles the classroom assign- 
ment and during the course representa- 
tives of various manufacturers discuss 
Code articles that specifically apply to 
their respective products. 

Similar schools have been inaugurated 
at Port Arthur, Galveston and Texas 
City, Texas. It is understood that courses 
of this type can be arranged with any 
college in the country and those inter- 
ested are advised to contact the college 
or university in their locality. 


FIRST QUARTER 1945 
CONSTRUCTION VOLUME UP 


Substantial increase in construction 
Volume in the thirty-seven states east of 
the Rocky Mountains during the first 
quarter of 1945 as compared with the 
similar period of last year was reported 
recently by F. W. Dodge Corporation on 
the basis of its field-staff reports. 

€ volume of all construction con- 
_ awarded in the thirty-seven states 
uring the first three months of this year 
totaled $616,780,000 as compared with a 
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A Time for | 
Patience! 


T HAT NEW AND PROFITABLE APPLIANCE MARKET 
ou envision is probably not fasahead. Frankly, we share your 


expectations of what it will be. We sed in the offing big things for - 


household appliance sales, come the dayNyhen we get the “Cease 
Firl g”’ signal; telling us that our proud assignment for the armed 











services is finished. 


We probably see bigger things in door chimes ‘han you realize. 
are behind the scenes where many new thidgs are taking 
place in door chime development. Things that will tryly surprise 
you, idéas too important to you and tous to fully divulgeyight now. 


What has been true in otherimaus 
of war emergencies has “steamed up. 
in laboratory and shop. Better door chim 
by anyone will be a certain result. Their siinph 
will be as dependable as a well made clock and comp 
Their beauty will be the creative work of one of Ameriga’s most talented 
designer-stylists. And in tone quality alone, their soft, clear notes will 
be a challenge to leadership. 


; vely foolproof. 


And so we say again, “This is a time for patience, Mr. Buyer.” There 
are big things ahead for you and for us, if we will be sensible about 
what constitutes today’s true problems—and be patient with their 


solution. 


hittenhouse 
Cfimed 
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THE A. E. RITTENHOUSE COMPANY, INC., HONEOYE FALLS, N. Y.- 
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There will be BIG PROFITS 
in CEILING VENTILATORS 


OWNERS of both old and new 
homes will insist upon eliminat- 
ing unwanted odors when and 
where they originate. Blo-Fan 
ceiling “spot” ventilators will be 
the answer—and one of your big 
profit-makers. 


Blo-Fan “Spot” Ventilator ban- 
ishes the odors at the source—as 
they rise. Blo-Fan combines the 
power of a blower with the vol- 
ume of a breeze fan. It is twice 
as effective as a side-wall fan 
across the room. 


Alert contractors are now figur- 
ing on the greater profits and 
easier sales that the patented fan 
and blower principles of the Blo- 
Fan will bring them. 


Blo Fon 
""SPOT'' 
VENTILATORS 


Write Today for Illustrated 
FREE Booklet—'Danger Spots" 


PRYNE & CO., INC. 


1245 E. 33rd ST.» LOS ANGELES 54 


HEC TO BE REESTAB 
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total 6 $472,867,000 in the first quarter of 
1944, the Dodge corporation reported. 

The main increase in activity was in 
nonresidential construction, especially 
buildings used for manufacturing pur- 
poses. The comparative figures for all 
nonresidential construction were $205,137,- 
000 in the first quarter of 1944 and $388,- 
612,000 in 1945. 

During the first three months of this 
year publicly-owned construction ac- 
counted for 60 per cent of all contracts 
awarded, while during the first quarter 
of 1944 publicly-owned construction ac- 
counted for 77 per cent. 

The first quarter’s volume exceeded 
that shown for the first quarter of the 
year 1938, and compares favorably with 
the volume shown for the first quarter of 
1937 and 1940, the Dodge corporation 
reported. 


FHA RESUMES ISSUANCE 


OF COMMITMENTS 


The Federal Housing Administration 
has notified its field offices to resume is- 
suance of commitments to insure loans on 
houses built for war workers. 

This phase of FHA operations was 
suspended early in February when the 
insurance authorization under Title VI 
of the National Housing Act neared ex- 
haustion. 

The FHA action was in accord with 
Congressional approval of an amendment 
to the Act which extends its war housing 
insurance powers until July 1, 1946, and 
added $100,000,000 to its Title VI author- 
ization. 

Congress, in passing the amendment, 
raised the total FHA Title VI insurance 
authorization from $1,700,000,000 to $1,- 
800,000,000 and thus makes possible, it 
was estimated, the construction of nearly 
22,000 additional privately-financed dwell- 
ing units urgently needed for war work- 
ers. About 16,000 of these already have 
been programmed by the National Hous- 
ing Agency. 

Through February, about 380,000 
houses for war workers had been com- 
pleted by private enterprise with in- 
surance through FHA’s Title VI. 


NHA HOME BUILDING 
PROGRAM TO CONTINUE 


Continued expansion of a home build- 
ing program designed to relieve general 
congestion in war production centers is 
reported by Administrator John B. 
Blandford, Jr., of the National Housing 
Agency. 

Nearly 25,000 units have been author- 
ized by NHA under this program, known 
as H-2 housing, in 111 communities where 
sufficient building labor was found to be 
available to carry out the construction 
without interfering with direct war em- 
ployment. 

Several additional quotas for important 
areas are to be cleared in the very near 
future. Mr. Blandford declared, “I am 
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110-Volts A.C. from Direct Current 


with KATOLIGHT ROTARY KON. 
VERTERS Change 32, 110 or 220 volts 
D.C. to standard 110-volt, 60-cycle A.C, 
for operating radios, electronic & sound 
apparatus, electric signs, A.C. appli. 
ances, etc. 





KATO ROTARY KONVERTER, 225 Watts 
Pioneers in the Building of Small Rotary Converters 


At present Kato’s entire production 
must be directed to furnishing convert. 
ers on priority orders. 

Also manufacturers of A.C. and D.C, 
generators ranging from 350 watts 
through 25 K.W.; power plants; Fre- 
quency Changers; and Motor Gener. 
ator Sets. 


KATO ENGINEERING CO. 


643 N. Front St., Mankato, Minnesota 























Effectively used as guy line ground, o 
transformer and lightning arrester connee 
tion to A. C. S. R. or copperweld conduc 
tors where the diameters may be from 8A 
copperweld to .595” A. C. S. R. armour 
rods. Wire sizes .595” to 5/32”. 

ADAPTABLE TO A WIDE RANGE OF USE 























WRITE FOR BULLETIN 8-B 
KRUEGER & HUDEPOH! | 


232-8 VINE ST. * CINCINNATI 2, OHIO 
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hopeful that the H-2 program will prove 
3 valuable bridge toward reconversion of 
the housing industry.” 

Within the limitations imposed by war 
conditions, the NHA is also doing all in 
its power to make it possible for re- 
turning war veterans who are unable to 
find suitable accommodations for them- 
selves and their families to build their own 
homes. Up to now more than 2,700 priori- 
ties for the construction of dwellings have 
been issued to former servicemen. 

In addition, more than 13,000 other 
priorities have been granted to relieve 
cases of individual hardships. 

Mr. Blandford made it clear, however, 
that supplying the necessary housing for 
migrating war workers remains the pri- 
mary job of the NHA and reported the 
Agency is moving promptly to meet new 
needs which have been created by a cur- 
rent spurt in some critical war activities. 

“These new needs, while small in rela- 
tion to the total war housing now in use, 
are nonetheless vital to support stepped- 
up production schedules in areas where 
sufficient housing is not available to take 
care of additional labor which must. be 
recfuited from the outside,” Mr. Bland- 
ford explained. 

This housing will serve new workers 
in such activities as the Army’s increased 
ammunition and ordnance programs, the 
repair of battle damage to Naval vessels, 
the Naval shipbuilding program, the 
sharply expanding Naval supply opera- 
tions on the West Coast, and the pro- 
duction of super-bombers for the war in 
the Pacific. 

As of March 1, more than 53,000 units 
of war housing, both privately and pub- 
licly financed, were under construction. 
Another 60,000 had been authorized and 
were ready to be placed under construc- 
tion of which 41,000 will be privately 
financed and 19,000 built with public 
funds. It is estimated that several thou- 
sand more temporary publicly financed 
units not yet authorized will be required. 

At the end of February, a total of 
1,791,822 war housing units or 94 per- 
cent of the assigned program had been 
completed. In addition, some 2,000,000 
other accommodations had been provided 
through more intensive use of the exist- 
ing housing supply. 


REPORT ON EYESIGHT 
CONSERVATION RELEASED 


A report which will be of interest to 
all electrical men concerned with lighting 
in industry was released April 20, 1945, 
by Mrs. Eleanor Brown Merrill, execu- 
tive director, National Society for the 
Prevention of Blindness. This report, 
the 30th Annual Report of the Society, 
reflects steady progress in its organized 
campaign for protection of eyesight in 
America during the past three decades. 
_Among the Society’s principal activi- 
ties were the conservation of eyesight in 
industry ; control of glaucoma, a disease 
which frequently leads to blindness; and 
Promotion of special classes and facilities 
for the education of children with seri- 
ously defective vision. 
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COMPLETE 
INFORMATION 
ON CABLE PROTECTION 


Complete with illustrations, tables and graphs, this new catalog 


shows why and how Orangeburg Conduit provides sure protec- 
tion to cable sheath from abrasion and corrosion, pulling ten- 
sion, ground water infiltration. Describes approved methods for 
underground installation of electrical conduit with or without 
concrete encasement. Explains methods of joining and field 
tooling. Furnishes full data on fittings and other practical ma- 
terial. All in all, the book of the year on underground cable 
protection. Send for Catalog No. 49 today! 


THE FIBRE CONDUIT COMPANY «¢ ORANGEBURG, N. Y. 


GRAYBAR ELECTRIC Co., INC. Distributors GENERAL ELECTRIC SUPPLY CORP. 


RE CONDUIT 


ORANGEBURG FIB 
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Brown-Brockmeyer 


200 William St. 





Barclay 7-6616 


PARTS” 


FOR 
CONTROLS 
MOTORS 





FANS 


PROMPT SHIPMENT FROM LARGE STOCKS 


AUTHORIZED PARTS DISTRIBUTORS 
General Electric 


Master 


we A Hamilton-Beach Peerless 

Cutler-Hammer Holtzer-Cabot Robbins & Myers 

Delco Howell Star 

Diehl Hunter Thor 

Duro llg Wagner 

Emerson Leland Westinghouse 
Marathon 


READING ELECTRIC COMPANY, INC. 


Parts Distributors for the Manufacturer 


New York 8, N. Y. 











*COLOVOLT COLD CATHODE 
INDUSTRIAL FIXTURES 


8 feetlong 


Here is the new Colovolt industrial 
fixture, one of a complete line of in- 
dustrial and commercial “packaged” 
units. Equipped with the standard 93“ 
Colovolt 10,000 hour lamp, Colovolt 
fixtures may be used singly or in con- 
tinuous line lighting in multiples 
of 8 feet. Instantaneous starting, no 
flickering, guaranteed for 1 year ex- 


*Trade mark regis- 
tered U.S. Pat. Off. 








GENERAL LUMINESCENT CORPORATION 


672-S. FEDERAL STREET 


LOW VOLTAGE 


- all steel 





cept for failure due to breakage are 
extra advantages of the Colovolt Cold 
Cathode low voltage fluorescent 
lamp. The long life expectancy of 
Colovolt lamps may be realized even 
when constantly turned on and off, 
and pre-scheduled re-lamping, with 
no loss of production or time, is now 
possible with Colovolt installations. 


Contact your electrical wholesaler or job- 
ber, or write us for full details and prices. 


CHICAGO 5, ILLINOIS 











HARRY GRATTAN, JR., is Govern- 
mental lighting service representative for 
Potomac Electric Power Company in 
Washington, D. C., working with all 
government agencies, including Army 
and Navy, on their lighting problems, 
He is currently Chairman of the Balti- 
more-W ashington Chapter of the Illumi- 
nating Engineering Society, and was 
third prize winner in the recent lighting 
fixture design contest for Central Station 
lighting engineers sponsored by Sylvania 
Electric Products, Inc. 





The outstanding development in com 
servation of eyesight in industry, the re- 
port says, is the Society’s participation in 
the War Production Board’s drive to 
speed up production through improve 
ment of. visual conditions in war indus- 
tries. Cooperating in this program are 
the U. S. Public Health Service; War 
Man Power Commission; and U. S. De 
partment of Labor. Many industries have 
availed themselves of a special advisory 
service on visual problems relating to 
production and safety which is being 
offered by the Society, under a non-profit 
contract with the War Production Board, 
the report points out. 

A study of conditions in 150 plants, 
employing more than 400,000 workers, 
disclosed the following facts: Only 6l 
per cent make the pre-placement vision 
tests necessary for correct job assigi- 
ment; more than 75 per cent of the 
plants where tests are made fail to have 
the testing done under the direction of at 
eye specialist, indicating lack of wr 
formity, and possible inaccuracy; mort 
than 85 per cent of the plants fail to t 
check vision of all employees periodically; 
more than 80 per cent make no recheck 
vision of workers exposed to special hat- 
ards; 92 per cent fail to recheck visio 
of employees with poor production Te 
ords; 83 per cent do not recheck vision 
of workers involved in accidents; and 73 
per cent make no rechecks where of! 
vision test disclosed need of follow-up. 
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Discussing vocational rehabilitation, the 
report asks: “If it is possible, in times 
of war, to utilize defective eyesight with 
the aid of corrective work goggles, proper 
lighting, and other mechanical improve- 
ments, why could not these principles be 
applied to the postwar program of pro- 
viding useful work for the returning vis- 
ually handicapped serviceman as well as 
for civilians who hitherto had not been 
able to realize fully their capacity for 
gainful employment?” 

In a preface entitled “Looking Ahead,” 
Mason H. Bigelow, president, says: 
“The Society is waging its war on pre- 
yentable blindness in industry, in the 
home, in the school and in the hospital. 
Its program of professional and public 
education has aroused doctors, nurses, 
safety engineers, social workers, teachers, 
and parents to do their part in saving 
sight. 

“Since the founding of the Society 30 
years ago, the number of children in 
schools for the blind who lost their sight 
because of ophthalmia neonatorum has 
been reduced by 75 percent; the number 
of sight-saving classes for school children 
with seriously defective vision has grown 
to 613; and programs in industrial safety 
have multiplied and improved notably. 
The original band of 40 pioneers who 
founded the organization has grown into 
an army of 300,000 members and donors.” 

As part of its program of public health 
education during 1944, the Society spon- 
sored 350 broadcasts by radio stations 
throughout the country; produced a docu- 
mentary film “Eyes for Tomorrow” which 
was shown approximately 600 times in 
more than 20 states; distributed more 
than a quarter of a million pamphlets; 
and utilized various other channels for 
reaching the public, such as newspapers, 
magazines and meetings. 

The Society’s income for 1944 was $185, 
919 and its expenditures amounted to 
$169,578, permitting $16,341 to be trans- 
ferred to its Reserve Fund. 


DATES AHEAD 


National Fire Protection Association— 
Annual meeting, Palmer House, Chicago, 
Il, May 7-11. 

Rocky Mountain Chapter, IAEI—Monthly 
Meeting, Rm. 385, City and County 
Building, Denver, Colo., May 8. 

George Washington Chapter, IAEI— 
Monthly meeting, District Building, 
Washington, D. C., May 14. 

Eastern New England Chapter, IAEI— 
Monthly meeting, United Shoe Machin- 
ery Building, Boston, Mass., May 16. 

Utah Chapter, IAEI—Monthly meeting, 
Auditorium, Utah Power & Light Co., 
Salt Lake City, Utah, June 5. 

rge Washington Chapter, IAEI— 
Monthly meeting, District ‘Building, 
Washington, D. C., June 11. 

Rocky Mountain Chapter, IAEI—Monthly 
Meeting, Rm. 385, City and County 
Building, Denver, Colo., June 12. 
merican Institute of Electrical Engineers 
= summer Technical Meeting, Hotel 

youatler, Detroit, Mich., June 25-29 
ational Electrical Contractors Associa- 
tion—Annual conference, Grand Hotel, 

mnlackinac Island, Mich., Sept. 9-15. 
ternational Municipal Signal Associa- 
tion, Inc.—Annual meeting, Hotel La 
Salle, Chicago, Ill., September 24-27. 


CANCELLED OR, POSTPONED 


Electrical Committee, N.F.P.A.—Edge- 
Water Beach Hotel, Chicago, Ill, Week 
of May 14. 
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carried... 
easily 


“It’s easy to transport and set up”, 
say men of the City of Los Angeles 
Water and Power Department in 
pointing out why the GREENLEE 
Bender is preferred for their work. 
Important feature of the GREENLEE 
too, they report, is the substantial 
saving provided on fittings, manu- 
factured bends, and labor... with 
no maintenance expense except for 
occasional hydraulic oil addition 
since purchase in 1940! 
Whatever your bending job, 
there is a GREENLEE tool to do it 
faster, better! With it ove man can 





get precise, smooth bends in a few 
minutes ...in pipe up to 414”, rigid 
and thin-wall conduit, tubing or 
bus-bars. 

Get the complete facts on 
GREENLEE Hydraulic and Hand 
Benders and other time-saving 
tools for electrical workers. Write 
for free catalog 33E.Greenlee Tool 
Co., Division of Greenlee Bros. & 
Co.,1745 Columbia Ave., 
Rockford, Illinois. 
Special Notice: GREENLEE 
Electricians’ Bits are now 
available in sizes 10, 11,12. 





Gat Ready witt Cyrecrbee! 


GREENLEE 





FOR THE CRAFTSMAN . 


HYDRAULIC PIPE PUSHER—Save time and money . . . push pipe under streets, 
sidewalks, lawns, flooring and other obstacles. Eliminate 
extensive ditching, tearing-up, back-filling, repaving. The 
GREENLEE Pusher can pay for itself ‘on the first few jobs 
used. Portable, one-man operated, 75-ton power... does 
the job better, faster! Write for free booklet S-117. 


OTHER GREENLEE TIME-SAVING TOOLS FOR ELECTRICAL WORK 
Hand Benders ¢ Joist Borers * Cable Pullers * Radio Chassis Punches’ * Knockout Tools 
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MULTI’S 


NEW QUARTERS . 
4223 W. LAKE STREET, CHICAGO 


All set to supply MULTI Reflectors 
for your post-war needs 

















@ We have gradually outgrown our 
old quarters and are ready now to 
supply your commercial and indus- 
trial lighting needs just as efficiently 
and satisfactorily as we have been 
doing in the past. We have learned 
thru experience that good lighting is 
essential to good production, there- 
fore, make possible better lighting— 
make every lighting job pay—guar- 
antee every lighting job you install 
... use MULTI Reflectors—the con- 
tractor’s choice. 








(O-PIECE,. GLASSTEEL DIFFUSER 


MULTI 


THE RIGHT "VOICE COVERAGE" 
FOR EVERY PLANT 








© Send for complete catalog 


ELECTRIC MANUFACTURING CO. 
4223 W. Lake St., Chicago 24, Ill. 




















cheerfully to music! Voice-paging saves 
time and steps, gets orders straight to the 
right party, cuts supervisory work, simpli- 
fies management, aids production! Stand- 
ard units can be combined in any number, 
to fill requirements of any size. Write for 
details on the BELL Industrial Voice Paging 


System. 
ys —= 


BS Belt} 
eee 
y s a 


BELL’S dual-purpose sound system, de- 
signed especially for industrial use, gives 
you the right answer to every need for 
plant-wide “voice-coverage,” provides for 
broadcasting of announcements, instruc- 
tions, and recorded music as well as for 
paging of individuals by voice! Employees 


work better, faster, more accurately and 


age SOUND SYSTEMS, INC. 


EXPORT OFFICE: 4900 EUCLID AVE., CLEVELAND 3, 











1196 ESSEX AVE., COLUMBUS 3, OHIO 
OHIO 


192 











MANUFACTURERS 





TRUMBULL APPOINTMENTS 


The Trumbull Electric Mfg. Company 
has announced the appointment of Lester 
C. Watson as manager of sales at Plain. 
ville, Conn. Mr. Watson was formerly 
New England District manager, which 
position he will retain. He will now make 
his headquarters at the main factory in 
Plainville. 

After a leave of absence of over three 
years, Major Richard C. Lipps has re 
turned to civilian life and appointed as 
Director of Customer Relations with 





L. C. WATSON 





R. C. LIPPS 


headquarters at Plainville, Conn. He will 
be responsible for direction of all sales 
promotion, publicity, advertising, 
sales training activities. 

Donald A. Wooster has been trait 
ferred from duties in the Commercial De 
partment at Plainville, to serve as f 
representative with headquarters at bur 
falo, N. Y. 


WESTINGHOUSE CHANGES 


The appointment of Peter L. Lenz # 
manager of the Pacific Coast Distrit 
Manufacturing and Repair Depa 
of the Westinghouse Electric and Mam 
facturing Company has been annouite 
Formerly manager of the Middle Atlante 
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District Manufacturing and Repair De- 
partment at Philadelphia, Mr. Lenz will 
have charge of activities of his department 
in an area comprising all or parts of nine 
western states, Alaska and Hawaii. 

The Westinghouse Electric Supply 
Company has announced several appoint- 
ments. Arthur P. Hammerstrom has been 
named apparatus and supplies manager in 
the Central District. He succeeds H. E. 
Bracke, who was transferred to the Cin- 
cinnati, Ohio office. 

Alfred L. Goeke has been made service 
manager of the Tulsa, Oklahoma branch. 

0. A. Bruneau has been appointed man- 
ager of the Duluth, Minn. branch. He 
succeeds F. A. Johnson, who is retiring. 

Six major district personnel changes 
have been announced in the Southeastern 
District. L. G. Hardy, formerly branch 
manager of Jacksonville and Tampa, Fila., 
has been appointed Southeastern District 
Appliance manager with headquarters in 
Atlanta, Ga. 

C. W. Spengler of Miami, Fla., has 
been named acting manager of the Jack- 
sonville branch. E. L. Houston has been 
appointed acting manager of the Tampa 
branch. S. R. Clark, formerly acting man- 
ager at Charlotte and Columbia, S. C. 
was made manager of the Charlotte 
branch. O. C. Rhodes of Tampa was 
named acting manager of the Columbia, 
S.C. branch. R. E. Hallman of Charlotte 
was made acting manager of the Green- 
ville, S. C., branch. 


SYLVANIA ELECTIONS 


Don G. Mitchell, vice president in 
charge of sales, Sylvania Electric Prod- 
ucts Inc. was elected to the Board of 
Trustees at the annual meeting of the 
company held in Boston on March 30. 

Sylvania Electric Company is opening 
a new plant at Marietta, Ohio for the 
production of electronic products. The 
new 22,000 sq. ft. plant will be located in 
a five story brick building recently leased 
from the Marietta Chair Co. W. H. 
Lamb will serve as plant manager and 
Edward Lewis will be resident general 
manager. Production is scheduled to be- 
gin at an early date. 


G-E APPOINTMENTS 


_ Philip E. Doell, in charge of resin and 
insulation material sales in the East Cen- 
tral District of the General Electric Com- 
Pany since 1936, has been appointed dis- 
trict manager of G-E’s newly formed 
Chemical Department in the East Central 
District. Mr. Doell’s headquarters will 
remain in Cleveland. 
_T. E. Giblin, who since 1942 has been 
in charge of plastics sales for G-E in the 
Central District with headquarters in 
Chicago, has been appointed manager of 
the Central District of the department. 
Elizabeth Woody has been appointed 
director of the General Electric Con- 
Sumers Institute, Bridgeport, Conn. Miss 
Oody was director of foods for Mc- 
Call’s Magazine irom 1935 to 1944. Dr. 
Donald K. Tressler will continue as a 
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ELECTRICITY 


For Any Job—Anywhere 


Reliable, economical electric service for electrical con- 
tracting projects anywhere, anytime, with an Onan 
Electric Generating Plant. From the 65 basic models, 
the right plant for any job or application, large or 
small, can be selected. 

Driven by Onan built, 4-cycle gasoline engines, these 
power plants are of single-unit, compact design and 
sturdy construction. Suitable for all mobile, stationary 
or emergency sevice. 





Models range from 350 
to 35,000 watts. A. C. 
types from 115 to 660 
volts; 50, 60, 180 cycles, 
single or three-phase; 
400, 500, and 800 cycle, 
single phase; also spe- 
cial frequencies. D. C. 
types range from 6 to 
4000 volts. Dual voltage 
types, available. Write 
for engineering assist- 
ance or detailed litera- 
ture. 








Mode! shown is from W2C 
series, 2 and 3-KW, 60-cycle, 
115 volt; powered by water- 
cooled, 2-cylinder engine. 




















Over 250,000 


i. * OP 


AVE. 








2102 ROYALSTON 
MINNEAPOLIS 5, 


D. W. ONAN & SONS 





a Three-Way, CIRCUIT TESTER 


GIVES QUICK “YES” OR“NO” ANSWERS 


Built to withstand rough treatment 
... Simplifies acceptance testing of 
residential and commercial wiring. 


~ Absence of commutators, slip rings, calibrated meters, 
rheostats or adjustment knobs in this compact circuit 
tester, simplifies both operation and maintenance . . . makes it cost 
less than conventional circuit testers. The self-contained generator 
develops peaks of 250 V.A.C. and tends to assure uniform tests re- 
gardless of generator speed. It requires but one operator and mini- 
mum instruction. Why not get the complete story? Write for details 
today. 


DOES ALL THREE JOBS 
¥ Audible Check: 
1. Tests wire and ground insulation 
2. Tests continuity of wires 


¥ Visual Check: 


3. Determines polarity of wires* 
*A special indicator attachment is available for polarity tests. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 
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consultant to the General Electric Com. 
pany on special probleras in connection 
with food technology. 


GRAYBAR ELECTS 
NEW DIRECTORS 


J. A. Mayer, Atlantic District Man. 
ager at Philadelphia and W. H. Mae. 
Crellish, New England District Manager 
at Boston were elected directors of the 
Graybar Electric Company. 

Both men have long records of service. 
Mr. MacCrellish started his career with 
the Company in Philadelphia in 1905 and 
Mr. Mayer began his work with the Mis. 
souri-Kansas Telephone Company in 1913, 


RCA APPOINTMENTS 


Julius Haber has been appointed as- 
sistant director of the Advertising and 
Sales Promotion Department of RCA 
Victor Division of the Radio Corporation 
of America. Mr. Haber was formerly di- 
rector of publicity. 

Harold D. Desfor has been named di- 
rector of publicity of this Division, He 
was formerly assistant to Mr. Haber. 


C. C. CHEYNEY APPOINTED 
SALES MANAGER 


The appointment of Charles C. Chey- 
ney as sales manager of Buffalo Forge 
Company has been announced. Mr. Chey- 
ney was for a number of years Chicago 





C. C. CHEYNEY 


representative of Buffalo Forge Compaty 
and in recent years has been assistatt 
sales manager. 


RITTENHOUSE SALES 
ORGANIZATION 


The A. E. Rittenhouse Co. Inc. of 
Honeoye Falls, N. Y. has announced | 
completion of a new sales orga 


The sales representative in the New ¥ 
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Metropolitan area will be The Martin 
Company, headed by Charles L. Martin 
in New York City. Upper New York 
State distributors will be contacted by 
Harry Skinner out of the Martin office. 

The Chicago Metropolitan Area, in- 
eluding Northern Illinois and Southern 
Wisconsin, will be covered by Walter C. 
Nye Company, Chicago; New England 
States, Boudrot and Garside, .Boston; 
Eastern Pennsylvania, Delaware, South- 
en New Jersey, R. L. Cunningham, 
Philadelphia; Western Pennsylvania and 
West Virginia, Charles R. Norrish Com- 
pany, Pittsburgh; Maryland, Washing- 
ton, D. C. and Virginia, L. T. McCourt 
Company, Baltimore; Southeastern States, 
including Alabama, H. K. Wewees Com- 
pany, Atlanta; Northern Ohio, F. P. Mc- 
Morrow Company, Cleveland; Southern 
Ohio, Southern Indiana, and Kentucky, 
Mayne Products Company, Dayton. 

Other representatives are Michigan 
and Northern Indiana, Taylor Paisley & 
Company, Detroit; Eastern Missouri, 
Southern Illinois, and Arkansas, E. J. 
Camos Company, St. Louis; Western 
Missouri, Kansas, Iowa, and Nebraska, 
‘Wm. Terry Organization, Kansas City, 
Mo.; Oklahoma and Texas, M. C. Huie 
Company, Dallas; Minnesota, Northern 
Wisconsin, North Dakota and South Da- 
kota, George L. Huber, Minneapolis; 
Colorado, Utah, Montana, Wyoming, 
Arizona and New Mexico, Allen B. Car- 
penter Company, Denver; Pacific States, 
including Idaho and Nevada, Fred C. 
Wood Company, San Francisco. 


Square D Company, Detroit, announces 
the appointment of Max W. Parmalee as 
New York District Manager succeeding 
H..R. Allen, who died March 14, Mr. 
Parmalee was formerly manager of the 
Cleveland District and has been replaced 
‘by Earle J. Rooker. 


Reliance Electric & Engineering 
Company announces the appointment of 
Robert J. Overstreet as representative in 
North and South Carolina, and Eastern 
Georgia. Mr. Overstreet will make his 
headquarters in Greenville, S. C. 


Electric Equipment Company of Roch- 
‘ester, N. Y., has purchased a building at 
1026 Niagara St., Buffalo, N. Y., which 
will be operated as a special warehouse 
for 25 cycle equipment. 


Auth Electrical Specialty Company, 
Inc, of New York, has announced the 
appointment of Carl P. Lachenmayer as 
assistant sales manager. He was formerly 
sociated with the Marine Department 
‘Of the Elliott-Lewis Electrical Company 
4 Philadelphia. 
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NO. 5 OF A SERIES ON THE Service Superiority oF 








(DAVIS: } Ei 


Modifying Standard Designs to meet 


Special 


%* 500 KVA DRY TYPE (Natural Draft Cooled) Davis 
Transformer, Class ‘“‘B” insulated, three phase, 2400-480 
volt. Secure advantages of complete unit metal enclosed 
construction with CUT-OUT BOX attached to transformer. 

Installation labor reduced by merely terminating feed 
cables in potheads or within cut-out insulators inside box. 
Conduit connections can be made on pothead or directly 


on box. : . : : 
. An economical primary load-break oil switch with over- 


load and short circuit fuse protection. 


DAVIS 
TRANSFORMER CO. 


Phone 177 CONCORD. N. H. 








and 





Wes special oper- 
ating conditions call 
for modification. in 
transformer design, 
DAVIS is prepared 
to meet your require- 
ments. You can save 
both money and time 
through our ability 
to modify mechanic- 
ally the design of 
our standard trans- 
formers (oil-cooled 
or dry type) and to 
incorporate addi- 
tional equipment 
and accessories to 
meet your special 
conditions. If you 
will consult our En- 
gineering and Man- 
ufacturing Divisions 
we will be glad to 
give you the benefit 
of our many years of 
experience. 





STOCKWELL TRANSFORMER CORP. 


CONCORD. N. H.—Phone 177 


Manufacturers of Oil.Cooled, Dry T 
Also All Types of Specialty 


AKRON. OHIO—Phone Jefferson 4179 


, Power and Distribution Transformers 
ransformers Regardless of Size 
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INSULATION AND WIRES 





SERVICE 


Leni 
WITH A WISE PLAN 


IWI MAN 


finds 
y:N@Re) 
FIBRE 


can be tailored to meet cus- 
tomer’s exacting requirements. 


Fine fibre and phenol fibre 
available in rods, sheets, tub- 
ing and washers. 

A variety of grades, sizes and 
thicknesses, all listed in the |WI 
Blue Catalog for your picking 
and purchasing convenience. 


INSULATION & WIRES, INC. 


ys Se Se B 











NEW! 


Non-Inductive 
Conductor Racks 





Racks available for any 
number of cables — cable 
sizes 5/16” to 2%”. 


@ Available in types for any number of 
cables, the M & W Type S-L Conductor 
Rack is designed so that cables are only 
partially surrounded by metal. This pre- 
vents induced current—permits the rack to 
be used for A.C. or D.C, systems. Simple 
design makes for quick, easy mounting of 
cables. 


Write today for Bulletin C-5-51 . . . con- 
tains full information on M & W_ Non- 
Inductive Cable and Conductor Racks. 


M. & W. 
ELECTRIC MFG. CO. 


EAST PALESTINE OHIO 





Sco 


ELECTRICAL 





WHAT WE SAVE IN WEIGHT 
YOU SAVE IN COSTS 


Most value per dollar... 
service and satisfaction. 


cause ILSCO PRODUCTS are 


12% cooler 
50%, lighter 
75% lower price 


99% pure electrolytic copper 
100% conductivity 





Write for 32-page illustrated catalog. 
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CONNECTORS 


most 
Figure 
it out... you're way ahead be- 





COPPER TUBL 
& PRODUCTS, Inc 


CINCINNATI, OHIO 








How To Use Synthetic 
Insulate Magnet 
Wire 


[FROM PAGE 81) 


pheres—such as solvents, magnetic and 
abrasive dusts and other conditions, 

3. To bond and cement the assembly 
into a-solid unit to prevent movement 
of conductors and consequent abrasion 
resulting from magnetic and mechan- 
ical vibration. 

For successful results, the varnish 
selected should have a good balance 
of desirable characteristics—such as 
penetration, bonding, flexibility, heat 
endurance, physical toughness and 
chemical stability—to permit simpli- 
fied manufacturing processes, moder- 
ate baking cycles, and result in a prod- 
uct that will perform reliably for a 
reasonably long life. 

With Formvar magnet wire, any 
type of conventional varnish may be 
used. Certain synthetic resinous types, 
however, are preferred because of their 
ability to cure thoroughly under heat 
and to produce strong, tough struc- 
tures. Unmodified phenolformaldehyde 
types of varnishes are not recom- 
mended for use with vinyl acetal in- 
sulated wire; but such varnishes can 
be used successfully by employing spe- 
cial techniques—such as the. use of 
commercial industrial alcohol as a 
thinner and a step-baking procedure to 
insure complete dissipation of the sol- 
vent before varnish solids are cured. 
Varnishes which contain toluol and 
alcohol as a cimbined thinner or which 
contain untreated phenol tend to soften 
the wire enamel. Consequently special 
handling and baking cycles must be 
used. 

There are three important requisites 
to successful varnish treatment, fe 
gardless of the type of varnish used. 
They are: 

1. Penetration—to obtain a. thor- 
ough impregnation. 

2. Drainage—to void excess vat- 
nish and obtain a uniform coating. 

3. Baking—to drive off solvents and 
completely cure the varnish solids. 


Methods of Impregnation 


Impregnation is usually obtained by 
immersion of the entire assembly in 4 
tank of varnish. Occasionally the ma 
terial is applied by brushing or spray 
ing. A more elaborate method use 
vacuum and pressure. Whatever me 
thod is used, the piece to be treated 
should be dry, clean, free from oil, 
grease and other foreign materials. 

Opinion varies as to whether piece 
should be. dipped hot or at room fell 
perature. Preheating, when possible, 
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eferred for assemblies wound with 


vinyl! acetal insulated magnet wire. Pre- 
heating expels residual moisture, ex- 
pands the copper, dehydrates supple- 
mentary insulation such as slot tubes, 
pacers, wedges, and definitely con- 
tributes to more thorough impregna- 
ion. If an assembly is dipped while 
hot, the tank and volume of varnish 
should be sufficiently large so that the 
temperature of the varnish will not be 
unduly raised. Large preheated assem- 
ties should be allowed to cool to be- 
tween 75 and 100 degrees C. before dip- 
ping, then left submerged until some- 
time after air bubbles cease to rise to 
the surface of the varnish. The as- 
sembly should then be withdrawn 
sowly and allowed to drain until 
dripping ceases, then baked for the 
proper period at the proper tempera- 
tire (depending upon type of varnish, 
size and density of the assembly in a 
well controlled oven). 

Formvar-wound assemblies will take 
up about half as much varnish in the 
frst dip—requiring a shorter immer- 
sion period—than identical assemblies 
with fabric covered wire. The differ- 
ence on successive dips is not so 
marked. 

Brushing or spraying methods of 
applying varnish are used for such 
items as multi-layer-wound coils or as- 
semblies of large weight or size, or 
when dipping facilities are not avail- 
able. Formvar-wound assemblies, even 
when air-drying varnishes and _lac- 
quers are used, must be annealed or 
“normalized” as previously outlined. 

The most elaborate and thorough 
system of impregnation is the vacuum- 
pressure method requiring a varnish 
storage tank, vacuum-pressure tank 
and the necessary pumping equipment. 
The vacuum (25 to 30 inches) extracts 
the moisture and air from the entire 
assembly; the varnish flows into the 
tank (vacuum still maintained) cover- 
ing the assembly ; vacuum is removed 
and a pressure of about 75 Ibs. per 
sq. in. is applied for a definite time de- 
pending upon the density and size of 
the assembly. This cycle is repeated as 
often as specifications require, then the 
vathish is removed (pumped back into 
the storage tank), the assembly drawn 
out and left to drain and then baked. 

Regardless of which process is em- 
ployed, there is one thing to always 
keep in mind. Practically all synthetic 
matervals used in electrical insulation 
'equire a definite range of temperatures 


completely void solvents and secure 





thorough cure. Good oven design and 
careful control of baking temperatures 
will produce the desired results. 
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and definite baking periods in order to 





Solderless Lugs 
Soldering Lugs 


Wire and Cable 
_ Connectors 


Fixture 
Connectors 


Cround Clamps 
and Fittings 


Electrical 
Terminals 


Battery 
Connectors 


Splicing Sleeves 


Wedge Crip 
Connections 





It’s a fact —the Electrical Contractor is the key 
man in this industry — and we’re emphasizing this 


fact in current advertisements being read by many 
thousands of electrical wholesalers, manufacturers, 


engineers, etc. 


The above caption and illustration are reprinted 
directly from our latest ad in this campaign. In this 
ad we’re urging the entire industry to support and 
protect good electrical contractors — because the 
contractor’s knowledge and skill are essential — to 
the industry and to the safety of the general public. 


Watch for these ads. Mention them to your whole- 
saler. And, when you have time, write and let us 
know if you like them. 


H. B. Sherman Mfg. Co. 
Battle Creek, Michigan 
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Buonxe, with 10 styles of 


Terminal Blocks each in a 
wide selection of sizes, offers 
complete, efficient method 
for centralizing the connect- 
ing of wires at one point of 
control. These bakelite 
blocks are molded under 
high pressure and cured at 
constant temperature for 
long periods to provide a 
solid homogenous insulat- 
ing medium. 















Power ARCS...... 


Cause and Cure From pace 
tive devices, however, do not preven 
the presence of hazards or accideny 
due to the failure of the dielectric 
hence they are only protective and ng 
preventive. Understanding the funy. 
tion of the overcurrent protective 
vice makes its proper type and appli. 
cation selection easy. It is highly im. 
portant that the device assure promp 
opening of the circuit in case of agg. 
dental dielectric failure in the electyj. 
cal system or the apparatus fed there. 
from. Only then can damage ing. 
dental to the accidental failure of th 
dielectric be minimized. 





if time 
subject 
before 
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AC AND DC MOTORS AND GENERATORS 


BURKE Yexminal BLOCKS 


BURKE ELECTRIC COMPANY °¢ ERIE, PENNSYLVANIA 








Principles, applications, data for . .. 
generation and distribution of power 


in marine electricity 


This volume, second in the library of three books giving a thorough 
reference handbook treatment of every phase of marine electricity, 
covers all the material that a first class, fully qualified Marine 
Electrician should know about power generation. It will give ship 





and shipyard electricians—ashore and afloat—trainees, apprentices, 


ship engineering officers, etc., the essentials they need in the 
installation, testing. repairing, and maintenance of motors and 
generators of every kind. 


Just Published! 
ELECTRICAL POWER SOURCES 
IN MARINE SERVICE 


Volume II of the Marine Electricians’ Library 
By J. M. DODDS 
Field Engineer, Pacific Engineering Division, General Electric Co. 
445 pages, 5%, x 84%, 194 illustrations, $4.00 


Complete in itself, this book gives the ship and shipyard electrician a thorough 
understanding of the many different kinds of motors and generators used in 
marine electricity, and a working knowledge of the methods to follow in install- 
ing, adjusting, and keeping in working order every sort of electrical equipment 
from relays and governors to switchboards, meters, and electrically-powered 
instruments. 


The book covers 


—proportion in machine design 


—practical differences between motors and 
generators 


—the importance of “air gap” postpaid. 

—the relative advantages of a-c and d-c cur- a 
rent on shore and on shipboard NG sea ndicsecese cc ccéees 

—the problem of commutation and how it EES a eee 
is secured under various loads 

—armature winding design to use all the mag- City and State............. 
netic air gaps effectively ‘iedieene 

—the working principles of the lead-acid sty alld tata es Caltech 
storage battery cee 


—operation and adjustment of switchboard 













s""**" ASK TO SEE IT 10 DAYS ON APPROVAL'**"*"5 
McGraw-Hill Book Co., 330 W. 42 St., New York 18, N. Y. 


Send me Dodd's Electrical Power Sources in Marine Serv- 
ice for 10 days’ examination on approval. In 10 days I 
will send $4.00, plus few cents postage or return 
(Postage paid on cash orders) 


eee eee eee eee eee eee eee eee ee) 


eee eee eee eee eee eee eee ere 


Cc 
(Books sent en approval in United States only.) 


RAECTRICAL 
POWER SOURCES 
YA WARNE SERNACE 





CHAPTERS 


- The Electric Machine, Its 
Size and Rating 

2. Construction and Charac- 
teristics of the Alternating- 
current Generator 

. Characteristics and Wind- 
ings of the Direct-current 
Generator 

4. Operation and Management 
of Storage Batteries 

. Circuit Breakers, Switches, 
Relays, Resistors, Regula- 
tors, Governors, and Elec- 
trical Devices 

. Switchboards, Meters, and 
Instruments 

. Notes on Installations 


w 
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instruments, etc., etc. 
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The amount of damage done after ap 
accidental arc has been started by: 
dielectric failure depends on the design 
of the bus duct system and on th 
effectiveness of the overcurrent pro. 
tective device employed. The system 
voltage and intensity of the short cir. 
cuit current are also influences, Th 
available current in relation to the 
overcurrent protective device governs 
to some extent the damage that wil 
result once an accidental arc has 
developed. 

The magnitude of the damage re 
sulting from an accidental are wil 
generally be governed by the rapidity 
with which the protective device inter- 
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FIRST PRIZE WINNER in the ret 
Lighting Fixture Design contest for 
tral Station lighting men, sponsor 
Sylvania, was Clarence J. Berry, 
ager, Lighting Service Department, 
solidated Gas, Electric Light and Pows Sites 
Company, Baltimore. Long active ms" a 4 
work, he is here shown busy preparim id y 


ADMIN, 


comments for introducing the new oe 
film, “Light for Seeing”, to local groups. Electrical 
Electrical Contracting, May 19 Electrical 
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rupts the circuit. With smaller capac- 
ities of busbars, it has been found that 
fyses provide very satisfactory pro- 
tection because they operate at such 
4 short time cycle that the accidental 
arcs produce no appreciable damage. 
With the larger capacities of duct it 
has been found that instantaneous air 
circuit breakers provide a very satis- 
factory degree of protection. 

After an accidental dielectric failure 
and arc has occurred, the question 
arises as to what is the quickest method 
of restoring service. It is advisable, 
if time and equipment are available, to 
subject the system to an insulation test 
before restoring power. The air 
dielectric is self restoring. If mater- 
ials such as porcelain is used for sup- 
ports, it is one of the most arc re- 
sistant substances known and the 
chances are it will test clear. 

Therefore, if the bus duct has not 
been completely severed due to lack of 
proper overcurrent protection, and the 
insulation, the power and service may 
be immediately restored until such time 
as permanent repairs can be made. 
Restoration of power and service may 
usually be accomplished even though 
the case and insulators are badly 
burned. It is important, however, that 
the case of the accidental dielectric 
failure be determined and the seat of 
the trouble be found. By so doing, the 
cause can be permanently removed. 

In summary, the power arc can be 
conquered by preventive measures and 
by limiting its duration. Installation 
cate, consideration for quality in ma- 
terials and workmanship, adequate 
maintenance and intelligent operation 
will prevent tmost accidental arcs. 
Proper selection and design of the sys- 
tem and its protective features will 
effectively limit damage to negligible 
proportions when accidents occur. 

















ADMINISTRATORS of electrical con- 

_ re in. Toledo, Obio are 

ence F. Hammer (left), secretary 

= WV. N. Brown, president, Toledo 

ectrical Contractors Association, Inc. 
(NECA Chapter). 
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FULLMAN 
PRODUCTS 


M FLOOR BOXES @M 
— 


Latrobe Products Reflect Credit 
upon the Supply Dealer 


Latrobe products give hoped for service. That's why 
they reflect credit upon the dealer. They are easy to 
install, flexible as to use—and dependable. Look into 
the Latrobe line now, before post war activities get 


under way. 


No. 284 Nozzle 
with No. 200 Cover Plate 


This Duplex Receptacle Nozzle 
is furnished with '/"' or %"' 
Brass pipe extension. A very 
superior nozzle. 


+ 


*"Bull Dog'’ Insulator 
Supports 
Convenient little clamps of high ten- 
sile stength for fastening porcelain 
or glass insulators to exposed steel 
framework. Four sizes. 





480 ‘Bull Dog" 

Armored Cable Support 
Convenient. and secure for hanging armored 
cable to steel work. Serves equally well for 
temporary and permanent jobs. 





No. 150 Box 
No. 207 Nozzle 
Adjustable watertight box for instal- 
lation in concrete or wood finished 
concrete floors. 





**Bull Dog"' 
B X Cable Staples 


We can furnish these high quality 





Keystone Fish Wire 
Dependable quality flat steel wire. 


staples in any quantity. Packed in 


cartons, kegs or barrels. Tempered exactly right. Ten sizes, 


“11 len Eien ieee Tee ee ee. eS ee ee 


LATROBE . . . PENNSYLVANIA 


atwrohe 





ULLMAN MANUFACTURING CO. 


WIRING SPECIALTIES 
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You can use 
THIN-WALL 
co 





—at ANY outlet of ANY 
Kondu fitting. 


Just slip out one bushing 
and slip in another. No ex- 
tra pieces are needed. 


Every Kondu box is a union, 
and can be taken out of the 
line without disturbing con- 
duit. 


Practically unbreakable, 
Kondu fittings are ae 
re-usable. Self-aligning . 
vibration-proof. 


Write for the Kondu catalog. 


KONDU CORPORATON 
Erie, Pa. 
|konpu MFG. CO. LTD., Preston, Ontario 

















Office Lighting 


Techniques [FROM PAGE 75] 


opaque trough fluorescent equipment, 
and a luminous bow] and opaque bowl in- 
candescent unit. The fluorescent equip- 
ment is available in individual units and 
in continuous row equipment. As shown 
in Fig. 6, when the luminous trough 
fluorescent equipment is used, with a 
low surface brightness of the luminous 
part of the unit, it blends in with the 
lighted ceiling and becomes inconspic- 
uous. Fig. 1 shows an installation of 
totally indirect fluorescent continuous 
row equipment. In a long room with 
relatively low ceiling height, the 
opaque troughs eliminate the lighted 
ceiling from the line of vision, reduc- 
ing brightness contrasts to a minimum. 
Proper spacing of equipment and se- 
lection of lamp sizes permits a wide 
range in footcandle values of illumina- 
tion with this type equipment. Direct 
and reflected glare from the light 
source is completely eliminated. Ap- 
proximately the same lighting results 
are obtained with the incandescent 
units, either luminous or opaque bowl 
types. Indirect lighting obtained with 
any of these equipments satisfactorily 
meet the criteria for desirable office 
lighting. 


Direct Lighting 


When ceiling heights or structural 
conditions will not permit the use of 
indirect lighting, and for those desir- 
ing a higher intensity of illumination 
for less operating cost, satisfactory di- 
rect lighting can be obtained from cer- 
tain types of equipment which incor- 
porate features to reduce glare and 
provide diffusion. Typical examples 
are shown in Figure 4. One illustra- 
tion, (a), shows a large surface, low 
brightness unit, which is in effect an 
artificial skylight. It consists of large 
panels of a diffusing medium such as 
white opal glass installed flush with 
the ceiling, and lamps enclosed above 
the panels in a metal housing finished 
white inside. The exposed area of 
panels must be sufficiently large to per- 
mit low brightness of the lighted 
panels. Fluorescent lamps provide 
maximum uniformity of brightness on 
such panels. Another illustration in 
Fig. 4(b) shows the popular troffer 
unit, which may be single-lamp or two- 
lamp continuous row equipment, or 
individual units. Direct glare is con- 
trolled by an egg-crate or other type 
metal louver, or by diffusing glass 
panels. The third illustration Fig.4(c), 





satan detailed descrip. 
tions of models we're now 
making. 


We manufacture Volt. 
Ohm Milliammeters, Insula- 
tion Testers, Signal Genera- 
tors and Tracers, Industrial 


Analyzers, Voltage Testers, 
etc. 


SUPERIOR INSTRUMENTS 60, 


Dept. 156 
227 Fulton St. New York 7, N. Y. 
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“shows a troffer equipped with « con- 
trol lens which is designed to provide 
a wide distribution of light. By off- 
‘setting the light source, directional 


lighting can be obtained where desired. 
With any of these direct lighting 


_type units, reflected glare will be pres- 


‘ent. At low intensities, particularly be- 


jow 25 footcandles, this reflected glare 


will be objectionable. Increasing the 
general level of illumination to 50 foot- 
candles or more minimizes the objec- 
tions of the reflected glare, since the 
general brightness of lighted objects 
(the seeing task) will approach the 
brightness of the reflected images of 
the lighting equipment. 


Architectural Lighting 


Three examples of architectural 
lighting techniques are shown in Fig- 
ure 5. Design and use of such tech- 
niques must of necessity be worked out 
with the architect or builder. These 
treatments are in general limited to 
special rooms, such as elevator lob- 
bies, conference rooms, board rooms 
and private offices. Often structural 
and architectural details can be used to 
advantage in working out unusual and 
artistic lighting effects. In some cases, 
such techniques can be used advan- 
tageously in general office spaces, 
where beams, air conditioning ducts, 
etc., form natural coffers. Coffer light- 
ing, properly designed, is fairly effi- 
cient. When lamps are properly 
shielded, the resultant illumination is 


very satisfactory. 


Heterogeneous Lighting 


There is always an effort made by 
building owners and managers to lower 
the cost of the lighting’ installation. 
This is sometimes due to a lack of 
funds, other times to a lack of an un- 
derstanding of the benefits to be de- 
tived from good lighting. In any case 
Where funds will not permit an in- 


stallation of adequate intensity of - 


illumination based on the techniques 
which have already been discussed, ex- 
treme care should be used in the se- 
lectior of other types of equipment. 
Some of the types which can be con- 


Sidered are semi-indirect, direct-indi- 


fect, and semi-direct. These are de- 
fined as follows: semi-indirect fixtures 
Tedirect 60 to 90 percent of the light 
upward to the ceiling; direct-indirect 
fixtures distribute the light output 
Within the range of 40 to 60 percent 


:, upwards ; and semi-direct fixtures re- 
_ direct 60 to 90 percent of the light be- 
low the horizontal. It is immediately 


[Continued on page: 202] 
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Get the right answer fast. . . 


for more efficient 







profitable handling of 

every type of 
practical 

electrical job 


Tens of thousands of men have used 
previous editions of this famous hand- 
* book with satisfaction, as a working 
guide of everyday usefulness. Now 
it is ready to help you too, in a 
big 5th edition—600 pages larger 
than’ before—brought up to date 
in every respect—more than ever 
before the one great pocket- 
book of practical electricity 
for you. 


5th Edition—Croft's 


AMERICAN ELECTRICIANS’ 
HANDBOOK 


This book. is packed from cover to cover with the 





facts which every man engaged in electrical work Revised by 
needs to have constantly at hand. It gives the in- CLIFFORD C. CARR 
formation you need in the form in which you can Head of Eleciseahdine 


use it. From clear explanation of the fundamentals 
of electricity. to: suggestions for remedying the 
troubles of electrical equipment, the information. is 
the kind that helps practical electrical men—wire- 
men, contractors, linemen, plant superintendents, 1600 ages of 
operators, construction engineers, and others—to p g 
select and install commercial electrical apparatus practical data, helpful pointers, explone- 
and materials intelligently for the performance of ‘ry illustrations end diagrams, useful rules, 
° ° ° é ° re tions, and short outs, and 
specific services. It gives the kind of data that will descriptive information on 


modern 
help them. operate electrical equipment efficiently acter. 527%. 1177 instretions, price 


gineering Department 
Pratt Institute 














and to maintain it at high operating efficiency. $5 00 
¥ : ? @ Accurate data and engineer- 
10 big detailed sections give you _ing principles presented in 
ri simple, understandable lan- 
such materials as: i guage. 

—most complete data and information on all commonly -em- @ Many worked-out i problems 
ployed electric wires and cables ever assembled in one to illustrate application of 
volume, to help in selection of proper type for any installa- 
tion, methods of handling, splicing, etc. rules 

—simple instructions for calculating load on circuits, and for e All information in accordance 
selecting proper wire size to meet voltage drop and current with 1940 National Electrical 
carrying capacity conditions. 

Code and preferred present- 

—entirely new division to aid in selection and specification’ i 
of switching, protective, capacitor, and wiring-device equip- day peaches 
ment, estimation of space requirements for switchboards, Hundreds of facts condensed and 


classified for quick, easy use—Use 


care and operation of batteries, etc, 
this Handbook to check your meth- 








—practical data on operation, care, installation, and selec- w to trouble- 
tion of motors and control equipment, including informa- = pp eng “= dependable 
tion on planning of motor circuits and drives. reference and study guide of elec- 

insta! ding tran trical fundamentals, equipm 
gy ee of z and materials, and their applica- 
. tion. 

io ———— on . an 
struction me' and materia 3 
in outside distribution. McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. Y. 


Send me Croft’s American Electricians’ Handbook for 10 days’ exami- 
—details of all types of interior nation on approval. In 10 days I will send $5.00, plus few cents postage, 
wiring; developments in light or return book postpaid. (Postage paid on cash orders; same 
sources and luminaire equip- privilege. ) 


ment ; etc. 
—new section of 64 handy wiring NAME .occccccccccccccccces+ secescsccccccsccccccccesccsssscccceeses . 
ie, ee ae MOORE so oS. inc Saeaktn ac ds.0.c apace ellie ectepe sc tgp + Cee scenes mateo ean 
10 DAYS FREE Clty aiadl Rtate 3. 5.cibie 60 ches dian oc ges cnkinnes Gibhoes de -Mgeees coskien 
POSition ......-cecccvnceccccccsecseveccccncescssscececescceseseceeee 


JUST WAIL THIS COUPON § corpany ccsaccuccuesssssseesenssecge-stecenrseennasenes FRO. 5-45 


(Books sent on approval in U. S. and Canada only.) 
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“You have ALL Types 
of Tees 
to choose from— 







« é . ae 
—in the COMPLETE line 
All in one catalog, for your handy 
selection — every good type of tee 
connector. .. Each one carefully de- 
signed and tested, and manufactured 
under rigid engineering supervision. 


ix * 













Penn-Union Type 
HFM, with one-bolt or 
2-bolt hinged clamp for 
the main. One or more 
branches can be con- 
nected afterward. Mul- 
ti-slit tapered sleeve 
assures permanent grip 
on branch. 


Penn-Union Hinged 
E-Z Tee takes a wide 
range of branch sizes. 
One-piece design makes 
installation easy. Tap 
connections can be 
made at any time, 





Clamp Type Tees for 
all sizes of tubing and 
cable—a complete line. 
Machined contact sur- 
faces. 





Types for All Combinations 
—for connecting flat bar, run 
or tap, to tubing or cable. 
Also “general utility” tees 
that take a wide range of 

conductor sizes. 


Penn - Union 
E-Z Tee is 
ideal for ac- 
commodating a large range 
of conductor sizes on both 
the main and branch. Will 
not loosen. 2, 3 or 4-post. 


Penn-Union fittings are preferred 
by utilities, industrials, electrical 
manufacturers, contractors—because 
they have found that Penn-Union ‘z 
on a fitting is their best guarantee 
of Dependability. 
PENN-UNION 

ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 








| 
| 
| 
| Conductor Fittings 
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apparent that by virtue of the light 
distribution of these units considerable 
direct glare from some of the units will 
result in the normal line of vision in 
large office areas. If equipment of this 
type seems to be the most fitting in 
specific instances, it should be judged 
in the light of the criteria given for 
desirable office lighting. In no case 
shotild the brightness of any part of 
the equipment exceed two candles per 
square inch in any angle below the 
horizontal and 45 degrees from the ver- 
tical. Below this angle no brightness 
greater than that of an exposed white 
fluorescent lamp should exist. This 
precludes the use of unshielded fluo- 
rescent lamps in a fixture in offices, but 
permits the bare lamps to be exposed 
to the seeing tasks through open type 
louvers. If equipment to provide in- 
tensities of 25 footcandles average (or 
greater ) is installed, the reflected glare 
from the exposed bare fluorescent lamps 
through the louvers will not be seri- 
ously objectionable. 


The Office Lighting Market 


Since 1942 there has been very little 
office relighting except for those estab- 
lishments engaged in war work. Like- 
wise no new office buildings have been 
built except for war plants and with 
WPB approval. A large majority of 
the nation’s office buildings are more 
than ten years old, and one recent na- 
tional survey indicated that about one 
office in ten has already installed fluo- 
rescent lighting. Other surveys have in- 
dicated a desire of office building man- 
agers to relight with fluorescent. 

The relighting of present office 
buildings offers a big market for the 
future. Building managers will have to 
modernize present structures with air 
conditioning, new elevators, new paint 
and new lighting, in order to hold ten- 
ants and to keep employees happy. 

The trend in illumination levels is 
toward 35 to 50 footcandles, which is 
more than double present average lev- 
els. Since lighting intensities can be 
approximately doubled by changing 
from incandescent to fluorescent light- 
ing based on the same type of system, 
without changes in wiring feeder ca- 
pacity, it can safely be predicted that 
most relighting jobs will be with fluo- 
rescent equipment. In may cases new 
branch wiring will have to be installed 
to service new types of equipment, such 
as continuous row troffers or continu- 
ous row suspended equipment. 

Knowledge of these basic funda- 
mentals of good illumination can do 
much to insure the adequacy of postwar 
office lighting installations. 








NE Se RITE SS 
Millions of Steel 


IFFY GLP 


Serving the Electrical Industry 









Specify 
MINERALLAC 


HANGERS, CLIPS, 
STRAPS, BUSHINGS 


Expert design, choice 
materials and con- 
trolled manufacture 
have built ‘‘top-service 
and longest life” into 
Minerallac Electrical Spe- 
cialties. That's why the elec- 
trical industry ‘‘prefers Miner- 
allac”...1n steel and Everdur for 
hanging pipe, conduit, BX cable, etc. 


Send for new literature and prices. 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria Street— Chicago 7, Illinois 


MINERALLAL 
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FLASHLIGHT 
BATTERIES , 


LTAIAI Vee negues. 


SOLAR ELECTRIC 
CORPORATION 


WARREN, PENNSYLVANIA 
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Carrier Lighting 
Control [FROM PAGE 65] 


voltage 120/208 volt system, and in 
every case is the same size as the phase 


“Tie-lines have been installed between 
feeders A and B, and B and C for 
stability of operation and insurance 
against outage. As provided by the 


layout design of the distribution sys- - 


tem, these tie points were located 
geographically as’ close as possible to 
reduce the total copper required since 
copper was quite critical at the time. 
Under normal operation, both tie 
switches are open. In emergencies, 
they can be closed to provide continu- 
ity of service, or to help carry abnor- 
mal concentrated loads in any specific 
area, 

A number of fused disconnects are 
so located that faults on the distribu- 
tion feeders can be isolated and service 
restored to the unaffected areas by way 
of the tie-lines. 


Typical Building Load 


Fig. 2 shows a typical building vault 
which houses a 200 kva. Pyranol- 
filled transformer 12000/120/208 volt. 
Primary protection is provided by air- 
break fused disconnects. Secondary 
circuits are carried from the trans- 
former terminals in steel conduit to 
distribution panels similar to that 
shown in Fig. 4. 

A typical load on a 200 kva. vault 
would be two 25 hp. circulating fan 
motors, two 5 hp. furnace stoker 
motors, a varying number of hoist and 
crane motors (5, 10 and 20 ton 
cranes), with the balance in incan- 
descent lighting for general illumina- 
tion. 


Exterior Lighting 


_Each building has a number of street 
lighting units extending from the roof 
a8 shown in Fig. 5. Lamps for these 
units are rated 300 watts, 220 volts 
and are connected to the 208 volt line 
wites. On the approaches to the build- 
ig areas, pole-mounted units (Fig. 6) 
ate used and are connected into the 
fence lighting circuits. 

Some 30,000 feet of fence lighting is 
Provided by wood-pole lines and pole 
mounted units like that shown in Fig. 
: Poles are spaced on an average of 
145 foot centers. Fence lighting cir- 
cuits are 208 volts and also use 300 
Watt lamps. 


[Continued on page 204] 
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The War Proved . 
We Were Right 


For over 25 years, we advocated the installation of trans- 
formers at load centers, in order to save copper and reduce 
distribution losses. 


When the war made it necessary to conserve copper and 
reduce distribution losses, many government jobs and war pro- 
duction plants specified SORGEL Air-Cooled Transformers, 
to be installed at load centers. This can best be done with 
SORGEL Air-Cooled: Transformers because they can be installed 
most any convenient place in the building—on wall, post, ceiling, 
or floor—without fire-proof vaults or enclosures. 


We are pioneers in the development and manufacturing of 
air-cooled transformers. 


V4 KVA to 1000 KVA. All voltages 


450 KVA 

3-phase 

4160 yolt 

to 

120/208 volt 4-wire 
Transformer 





Standard '4 KVA. 1|-Phase 
460/230 to 230/215 volt 





Sorgel Electric Co. 


836 W. National Ave., Milwaukee 4, Wis. 
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AMP Terminal ond 
Tool approved by 
Underwriters Lob- 
oratories, Inc. for 
stronded wires 22 
to 10 incl. 


SOLDERLESS REPAIR KIT 


Answers the Need for a 
COMPLETE, COMPACT ELECTRICAL 
KIT FOR ATTACHING WIRES 


EVERYTHING FOR THE COMPLETE JOB » NO 
SOLDER NEEDED * Electrical men have en- 
dorsed the new AMP ELECTRICAL REPAIR 
KIT — the kit that contains the same AMP 
Tool and Terminals used for making perfect 
solderless connections on PT Boats, Flying 
Forts, Tanks, Jeeps, Super-Forts and U. S. 
Ordnance Equipment. 


ONE TOOL DOES ALL THE WORK * Cuts and 
strips the wire and crimps it to the terminal. 
It's easy — just use like a pair of pliers! 
Stud hole sizes and stripping gauge marked 
on the tool. Handles insulated for your posi- 
tive protection. 


100 AMP SOLDERLESS WIRE TERMINALS - All 
copper, precision-engineered for high con- 
ductivity. Packaged in an assortment of 
widely used types — Wire sizes 22 to 10. 
Extra terminals .available in different stud 
sizes and tongue shapes for wide range of 
wire sizes. 


ALL IN ONE KIT - In use for perfect electrical 
connections in mills and factories, automo- 
biles, trucks, radios, planes, farms, garages, 
electrical appliances, efc. 


your 






| 
ER FROM wriTE 
ord oR OR 
rocat DISTRIBUT : 
AIRCRAFT- MARINE PRODUCTS INC. 


S 1521-61 NORTH FOURTH STREET, HARRISBURG, PENNA 
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The pole line carries only one phase 
wire (6900v. to ground). The trans- 
former primary is connected across 
the phase wire and ground in typical 
rural distribution fashion. A _ light- 
ning arrester and a fused disconnect is 
installed on each pole where a trans- 
former is located. The secondary cir- 
cuit then feeds the units on the several 
poles on either side. 


Carrier Current Equipment 


Remote control of these exterior 
lighting units is obtained by a carrier 
current system. Fig. 8 shows the trans- 
mitter which is located in the guard 
room of the Administration Building. 
The desk sergeant has merely to push 
the “on” or “off” button of the group 
of lights he desires to control and the 
rest of the operation is automatic. If 
the receiving units shown in Figs. 4, 
10, and 11 are adjusted to the code 
being sent by that particular button, 
then its silver contacts will close (or 
open) as called for. The contacts in 
the receiver are rated at 25 amperes, 
and a total of four circuits can be 
switched. Usually, the contacts are 
inserted directly into the lighting cir- 
cuits. If it is necessary to switch 
heavier currents, the contacts can be 
inserted in the operating coil circuit 
of a magnetic breaker (Fig. 11). 


Operation 


The wiring and equipment required 
for this remote control scheme is 
shown in Fig. 12. The generator is 
used to generate 3000 cycle power. 
The generated voltage varies depend- 
ing upon the setting of the field rheo- 
stat which in turn depends upon the 
impedance of the load circuit of the 
transmitter but is of the order of sev- 
eral hundred volts. 

The transmitter is composed of a 
number of synchronous driven relays 
which connect the 3000 cycle output of 
the generator to the 12000 volt feeders 
through the coupling capacitors. 

Usually, only one coupling capacitor 
is required if the coupling is made to 
the generator or main substation bus. 
However, in this particular case, it 
was too far from the transmitter in the 
Administration Building to the main 
substation. Consequently, the trans- 
mitter was coupled to the B and C 
feeders in one of the nearby vaults 
(Fig. 9), where their respective tie- 
switch is located. Because of the con- 
stants of the circuits, two coupling 
units were required (one to each of 
two feeders). The 3000 cycle signal 
is thus sent back over B and C feeders 





TEST INSULATION 
THE MODERN Way 






--- WITH A 
MODEL B-5 


NEW BATTERY-VIBRATOR Type 
No more tiresome cranking of a hand-driven 
generator. Entirely self-contained. Steady 
test potential of 500 volts D.C. available 
at the touch of a switch. Direct reading in 
insulation resistance. Various new model 
and ranges. 
Write or phone for Bulletin 430 


HERMAN H. 


COMPANY, IN 
NEW YORK WN } 


27 PARK PLACE 











Test-O-Lite 


TESTS ANY VOLTAGE... 
100 to 550 Volts, A.C. or D.C. 
Safely, Swiftly, Surely 


‘Ne elile# 
4A THE NEON GLOW 
LOCATES TROUBLE -INSTANIL! 


Indicates hot or grounded 
wires. Tells AC trom DC. 
Far superior to ordinary 
clumsy test bulb. Indispens 
able in shop or home. Has 
PATENTED safety features. 
Vest pocket size. 









Life time quarantee. List 
$1.50. (Priority A-7 re 
quired.) Purchase thre 
elec trical dealers. 






RTC-2 VINCENT 


RARE GAS RELAY 


coded 
bells. Dual purpose devite 


for harmonic or 


which economically  im- 
proves both ringing and 
transmission on party lines. 
NO MOVING PARTS. Fully 
guaranteed. Can be in- 
stalled in a minute. 


L.S. BRACH Mfg. Cor 


Newark, ! 








55-63 Dickerson St. 
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“40 the main substation bus, and from 
there out onto the A feeder. 

The receiver control units likewise 
have a synchronous driven relay 
mechanism. When any button on any 
one of the six channels is pushed, all 
receiver relays make one complete 
revolution, as does the transmitter 
telay. During the cycle, the relay of 
the receiver makes contact at only one 
point, lasting only for several seconds. 
Hf during this interval the transmitter 
telay (which is in synchronism ) 
strikes contact, then the receiver is 
“energized and operates, open or close, 
Wepending upon whether “on” or “off” 
is called for. 


Automatic Reset 


If, on the other hand, no signal 


comes through during the “contact” : 
interval, the cycle is continued to the vw There can’t be, because new 


“reset” position, ready for the next c= a needs are arising every day, and 
time a transmitter button is pushed. Le oS | research must fill them. The Super- 
The receiver units are the same size og ay es ior Research Department places 
as standard metering equipment and : LA its oe experience at your disposal. 
are designed to plug into standard 2 SUPERIOR CARBON PRODUCTS, INC. 
meter sockets of weatherproof or in- ; 9113 George Avenue +  . CLEVELAND 5, OHIO 
‘door type. Oe 
_ The Howard P. Foley Company eS CARBON 
were the electrical contractors making a Sack 19/9 BRUSHES 
the entire electrical installation. 
Foley’s general superintendent on the 
project, Harry J. Hunter now operates 
‘the electrical division of the Public 
Works Department which is respons- 
ible for Depot electrical maintenance. 





E-M-T-UP THE QUICK WAY 
Two Squeezes and its Set 


TWO QUICK SQUEEZES give you Finer, 
Faster Conduit Connections. B-M Fittings DISTRIBUTED BY 
do away with the -twisting, turning and The M. B. Austin Co., Chicago, TL 
tightening of nuts and save you valuable Clayton Mark & Co., Evanston. Hl. 
time and materials. Then too, they are preigs mg gg C.. 
stronger, neater and much easier to work sen. Blectric Co., Bridgeport, 
with in’ tight places. Start using B-M | be Sicelduct Co. Younestern, Ono 
Fittings today. meg more cao aa National Enameling & Mfg. Co.,. 
tomers—more profits from each job! Pittsburgh, 
a & le Co., 

F/ (All B-M Fittings carry the Underwriters dca —_ > Beene Sas N. J. 

=, apg SPECIALIST “f . Seal of Approval) : 

jam J. Birle, head of construction de is a 

partment, Westgate Electric Shop, Co- Prompt Deliveries on Properly Rated Orders 


lumbus, Ohio, devotes his spare time to 
tepairing appliances. The Westgate firm 


dpe eee (al) BRIEGEL METHOD TOOL CO. + Galva, Ill 


years. 
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for Pressures 


Up To % In. 


De ad ae coal 


For those jobs where it is necessary to 
discharge into a duct or where other 
resistance up to 4" S.P. is expected, 
the Buffalo Type "NV" Breezo Fan is 
the answer to your disk fan problem. 


Designed by Buffalo engineers to oper- 
ate quietly, the heavy duty four-bladed 
“NV" wheel delivers full rated capacity. 
Blades are die-shaped and set at the 
correct angle for maximum efficiency 
under operating conditions described. 
Type "NV" Fans are built in seven sizes, 
from 12" to 36", with capacity range 
up to 15,000 cfm. at 4" S.P. Write 
for Bulletin 3222 D which gives full 
information. 


BUFFALO FORGE CO. 
143 Mortimer St. Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., 
Kitchener, Ont. 





Type "NV" 
FANS 

















How to Wire Cellular 


Floors [FROM PAGE 72] 


All terminal fittings should be placed 
when the cabinet is installed or a suit- 
able chase provided. 

All roughing-in fittings can be 
classified as conduit fittings because 
they are designed with standard thread, 
to receive various sizes of rigid con- 





}. CUT HOLE THROUGH TOP 
, OF THE FLOOR. CELL. 





2. COMPLETE WIRE PULLING 
OPERATION. 





COMPLETE ASSEMBLY... 
ND. PLUG-IN. 


G-E Q-FLOOR wiring outlet, acces- 
sories and method of installation. 























ELECTRICAL 
ON & OFF 
REGULARLY 


The TORK CLOCK CO., Inc. 
MOUNT VERNON, NEW YORK 


\( LOCK 











4628 W. Huron St. 


DRILL CONCRETE THE EASY WAY 





WODACK "DO-ALL” 


ELECTRIC HAMMER AND DRILL 


Saves time and labor installing enoeation anchors, 
Two ee oe for hammer drillin ng—To- 
metal %" E twist drilling. Drills masonry to 134” dia, 
Easy to maintain. Universal motor, runs 
m lamp socket. Weighs {5 Ibs. Star drills 
. "7 diameters. Also chisels, bull points, etc. Ask 
for bulletin. 


Wodack Electric Tool Corporation 


Chicago 44, Ill. 
Telephone AUstin 9866 


















@riux 


for SODERING 
Silver Sodering 


WELDING 


L. B. ALLEN CO., INC. 
6715 Bryn Mawr Chicago, 31, lil. 














LAMP ANNUNCIATORS 
Kirkland Bulls-I-Units are ideal 
for building lamp annunciators. 
Just t provide the proper size holes 

2 » in the pan- 
el, then in- 
sert the 
Kirkland 
units and 
lock into 
place. As- 
seiisls 4 is then ready for installa- 
tion. Connect incoming wires and 
place in gearice. 


THEH.R. KIRKLAND DCO., MORRISTOWN, Nd. 




















~~ Burned Out or Broken Electric 


Heating Elements 


pasty overlap ends, apply poste 

ome Used by utility com 
panies Family size, $1.00, 4 os 
size $2. 50. Satisfaction 


ADVANCE MFG. CO. Box 861F Minneapolis, Minn. 


= —— 
repaired with NICHROCITE ie and 
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How to 

save time 

by doing 
more reading 





That is a profitable paradox 
for you. More true today than 
perhaps ever before. For here 
in the pages of this publica- 
tion are packed many helpful 
ideas . . . considerable useful 
information. Much of it, in 
fact, available from no other 
source. 


And we most emphatically 
mean both the editorial and the 
advertising pages. 


Just one new idea gleaned 
from these pages . .. a method 
for doing something better of 
faster or easier or at lower 
cost, may alone save you far 
more than a year’s reading- 
hours invested in this and 
other worthwhile business 
papers. 

Many people have found 
this a fact . . . not only once, 
but time and time again. That’s 
Significant . . . with time so 
precious today. 


Good advertising speeds infor- 

mation from those who have 

it... to those who need it. 
Fem e 


* 


McGraw-Hill 
Publishing Company, Inc. 


330 West 42nd Street 
New York 18, N. Y. 
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duit. The fittings include cell ells, 
conduit to cell connectors, and conduit 
to cell boxes. All these fittings are 
attached to the floor with four self-tap- 
ping screws furnished with the fittings. 
The conduit to cell box is used for 
splicing and has two conduit hubs for 
conduit extensions. This box is ad- 
justable for height. 


Finishing Materials 

The so-called finishing materials in- 
clude the floor covering adapters, floor 
taps and outlets. The floor covering 
adapter replaces the original cover of 
the junction unit when access is made 
to the cell. This fitting includes a 
new cover, gasket and screws. This 
new cover is tapped for the screw hold- 
ing the adapter. 

Floor taps consist of three parts, 
the body, nipple and cover. To install 
the floor tap, a piece of floor covering 
is cut out with the linoleum cutter. 
The fill is then chipped out and a hole 
cut into the steel floor. The hole is 
formed with a forming tool and then 
the body of the floor tap installed. The 
floor tap is grouted in with grouting 
compound furnished with the device. 
The nipple is then screwed into the 
floor tap and after the wires have been 


_ pulled in, the outlet is attached to the 


nipple. All fishing is done from outlet 
to header. 


Ceiling Header Ducts 
Ceiling header duct constitutes a 
normally exposed underside method of 
getting wiring into the cells of the 
Robertson Q-Floors. It provides for 


effective floor distribution on the top of 
the floor as well as for ceiling outlets 
[Continued on Page 208] 





CEILING HEADER. DUCT provides 
for effective floor distribution on top 
of the floor as well as for ceiling out- 
lets or other extensions on the under- 
side. 





Photo shows battery charging application 
of Mines Molded Rubber Connectors, 


There’s a Water-Seal 
MOLDED RUBBER 


CONNECTOR 
Designed For Any 
Portable Power 
Supply Application 


Many types and sizes of 
Mines Molded Rubber Con- 
nectors have been developed, 
making them adaptable to 
almost any application where 
power is transmitted by 
portable cable. Stationary 
receptacles are also avail- 


able for each portable type. 


Molded on the desired 
cable length for the work to 
be done, Mines Cable Con- 
nectors become a part of the 
cable itself. 


The spring pressure female 
contacts and the water-seal 
assure you a safe, positive 
connection with the male 
connector for efficient power 
supply to any machine un- 
der all plant conditions. 


Mines Water-Seal Connec- 
tors are available in single 
conductor and multi-con- 
ductor types. 

Our engineers will gladly 
work with you in solving 
portable power transmission 
problems on capacities up to 
5000 volts and 325 amps. 


» Write for Bulletin 
Ry, MC-106. 


MINES EQUIPMENT 
COMPANY 


— 
4231 Clayton Avenues 
St. Lovis 10, Missouri 




















There Is 


A Profit For YOU 
In Automatically 


Turning ON and OFF 


ELECTRIC SIGNS — 
LIGHTING SYSTEMS 


And Dozens of Other Applications 
with the 


2200-Watt AUTOMATIC 
Self-Starting TIME SWITCH 
Single Pole—MODEL 120 


$12.00 


Why buy LESS 
when you get the MOST 
in AUTOMATICS 
Prices Subject to Usual Discount & Terms 
Write for Information 


AUTOMATIC 


Electric Manufacturing Co. 
TIME SWITCHES—FLASHERS 
MANKATO @ MINNESOTA 








_ 
Wanted 
ENGINEERS 


Radio 

* Electrical 
Electronic 

* Mechanical 

* Factory Planning 
Materials Handling 
Manufacturing Planning 


Work in connection with the manufac- 
ture of a wide variety of new and ad- 
vanced types of communications equip- 
Jment and special electronic products. 


Apply (or write), giving 
full qualifications, to: 


R. L. D.. EMPLOYMENT DEPT. 











estern Electric Co 
100 —e = N.J. 


Lecust St., Haverhill, Mass. 
Applicants must comply with WMC regulations 








or other extensions on the underside. 

These headers are usually installed 
adjacent to a beam or partition. They 
are placed before the installation. of 
any partition or furring through which 
they will pass. The header usually is 
continuous from wall to wall. 

In mounting header, the first clear 
cell in the area must be decided upon 
as is done with the standard header. 
Then cut the female end of the first 
length the necessary distance to obtain 
pilot centering with the proper cell. 

Before finally mounting, place the 
correct end closure. This will leave 
the male end of the mounted duct to 
support the next piece of duct while 
marking for mounting screw location. 
This procedure is repeated until the 
entire length of header run is installed. 
The last piece should be cut neatly the 
distance required to finish against the 
end wall, and a proper closure placed. 
At least three self-tapping screws 
should be used to secure a 4-ft. length. 


Accessories for Ceiling Header Ducts 


Ceiling outlet accessories comprise 
a line of outlet boxes, stud hangers, 
etc. 


Outlet Boxes 


The outlet boxes are the four-inch 
octagon and four-inch square of differ- 
ent depths and with different size 
knock-outs. These boxes have a two- 
inch diameter hole in the back to allow 
attachment to the cell with a support- 
ing grommet. To install, a two-inch 
hole is cut into the cell, the grommet in- 
serted with the threaded portion down, 
the box is slipped over the threaded 
portion and secured with a locknut. 
These boxes are standard dimensions 
and take standard covers. 


Stud Hanger Fitting 


The #-inch stud hanger fitting is used 
on the flat plate bottom of the floor 
unit. The grommet portion is inserted 
in a field-sawed two-inch hole at a 45° 
angle and the threaded portion seated 
through the hole. The locknut is 
threaded on and securely set against 
the outside of the cell. 


Canopy Seating Plate 


Where a stud hanger is to be used 
on the cellular bottom of the floor, a 
stud hanger and canopy seating plate 
should be used. The installation is 
the same as for the stud hanger fitting 
with the exception that the six-inch 
seating plate is placed on the threaded 
portion before the locknut. The stud 
should be centered through plate before 





It's YOUR future- 

Make the most of it! 
Start now to earn 
the bigger pay in 
electrical repair 





Was there ever such an opportunity to get 
started in electrical maintenance and repair 
—and at top-notch wages? Are you ready 
—with experience and ability—to cash in 
on it? Others are getting just the sort of 
background needed—quick! practical!—to 
handle the great variety of electrical main- 
tenance and repair work TODAY—from 
this well-known electrical library. You can 
too! 


Electrical Maintenance 
and Repair Library 


5 volumes, 2042 pages, !721 illustrations 


Gives you the “know-how” to tackle any 
wiring or motor job. Five books show you 
HOW—to install all types of motor and 
generator units—to inspect and: repair motor 
starters and generators—to diagnose motor 
and generator troubles—to figure new wind- 
ings for old cores, DC and AC windings 
to test armature windings, test induction 
motors, etc., etc. The new book is full of 
trouble-shooting charts that show quickly 
symptoms, causes, specific remedies, etc. 


Includes trouble-shooting book 


Now in addition to four well-k practical books on all 
tow nding, installing and 
maintaining electrical machinery, the Library include 
Stafford’s Troubles of Blectrical Bquipment, a handy 
giving helpful maintenance information, special tzouble- 
shooting rts, explanations of symptoms and causes a 
machinery troubles, specific etc. This revised 
library gives you the ability bigger jobs with 
surety of results. 


z 


remedies, 
to handle 


10 days’ examination 
Easy monthly payments 


We want you to examine this Library for 10 days. 
you don’t want them at the end of that time, J 
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obligation to keep them. On the other hand if you 
a the oem oars ee oe swe + = the n4 
monthly paymen' en, and in a s' me books 

while you have been using them. Send th 


af 


yours, right 
coupon today. 


EXAMINATION COUPON 














tightening. 


McGraw-Hill Book Co., Inc. 
830 W. 42nd St., New York 18, N. Y. 


Send me Electrical Maintenance and Repair Libraty, 
volumes, for 10 y examination. If T find the bot 
satisfactory, I will send you $1.00 in 10 days, and § a 
& month until $15.00 has been paid. Otherwise 
return the books postpaid. 


City, and Btate: 0. ccc cere es scones +0 9eee erm 
Firm of Baployer......ccccccccvcsess cece es eeenm 
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Electrical Contracting, May 19% 

















BSSseasf2S Hee 


Sobre 1a & FSlee SEatREEL FT SABI TSS aek 


Sa: 


5 


SEARCHLIGHT SECTION 


MPLOYMENT © BUSINESS 


e OPPORTUNITIES 


e EQUIPMENT—USED or RESALE 
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SALES ENGINEERS 


Experienced electrical men, 
familiar with low voltage distri- 
bution systems to act as sales 
specialists in important District 
Offices on following: Panel 
boards, safety switches, en- 
dosed circuit breakers, bus 
duct and load centers. Men 
accepted to receive full train- 
ing at factory at company’s ex- 
pense before assignment. Write 
lo Supervisor, Technical Em- 
ployment, 306 Fourth Avenue, 
Pittsburgh, Pennsylvania, for 
application form. 


WESTINGHOUSE ELECTRIC | 
& MANUFACTURING CO. 


PITTSBURGH 30, PA. 








POSITION OPEN FOR 
Specification Engineer 


on Electrical Construction 


in Permanent Organization of 
National Industrial Concern 


The right man for this job must have 
lechnical electrical education, extensive 
practical experience on modern industrial 
power and lighting layout and construc- 
tion, and good command of language to 
enable him to produce sound, concise con- 
struction specifications. Give detailed out- 
line of education and experience record, 
al mention salary desired. Location, 


P-335, Electrical Contracting 


520 N. Michigan Ave., Chicago 11, Ill. 








WANTED 


Electrical Field Engineer 


Permanent Position Open in 
Large Industrial Concern 


Excellent opportunity for the right man 

ig substantial experience in office 

and field on design layout and installa- 

tion of primary and secondary systems, 

Power, lighting and substations in in- 

plants. State details of educa- 

age, experience and salary re- 
quired. Location, Michigan. 


P-836, Electrical Contracting 
520 N. Michigan Ave., Chicago 11, Ill. 








For Every Business Want 


Think “Searchlight” First! 


pearehlight” is the classified advertising 
Soportuniisen Equipment and Business 

portunities in American Machinist. 
abe current opportunities, both 





and want () 
| business sole ed. Use it for your 













Air Hose, Chucks & Kwik Couplers 
& Wrenches 


Sizes Uniforms 
Electric Soldering trons 
llers 


u 
& Grinders 
& Tools 


& Wash Mitts 
& Dressers 


Stitcher & Roller 
Auto Supplies 
Fixtures 
Motor Cleaners 

Wrenches 
Wrenches 









& Tools 

Wrenches 

& Chisels 

Rules 

Rollaways 
& Braces 

Dies 





Jacks 


Write Now for 





1527 Grand EC 


De. 


UNIVERSAL ELECTRICAL TOOLS! 


"Used Everyday—Everywhere—By Most Everyone” 


Try us First for Shop Tools & Supplies!! 
. If it's Tools, we Have it—Can get it—or it isn't made!! 
Remember: OVERNIGHT Shipment by Air to Anywhere USA!! 
Price List & Order Blank Free!! 


UNIVERSAL TOOL COMPANY 


O. B. Dematteis, President 


Phillips & Figure 8 Special Screw Drivers 
Plews Pressure Oilers 
Plomb Sockets Ratchets & Wrenches 


Ridgid Pipe Wrenches & Cutters 
Schraders Tire Gauges & Valves 

Skilsaw Drills & Sanders 

Simmonds Saws—F iles—Rasps 

Simplex Vises & C Clamps 

Sioux Drills & Valve Grinders 

Stanley’s Planes, Levels & Hammers 
Star Hack Saws & Blades 

Starrett Micrometers & Guages 

Sunnen Valve Lifters & Keeper Key Tool 
Turner Blow Torches & Soldering trons 
Universal Gear Pullers 

Universal Midget Pliers, Wrenches & Sockets 
Universal Rubber Welder & Valve Vulcanizer 
Universal Timing Lights & a Testers 
Universal Tool Boxes & Ch 

Utica Pliers & Adjustable Wrenches 
Vacuum Grip Pliers & Diagorals 

Vice Grip Plier Wrenches 

Vaco Screwstarters & Drivers 

Whittaker’s Battery Cables & Tools 
Wilde Pliers & Wrenches 

Williams Wrenches & Sockets 

Wilton Precision Vises 

Yankee Drills & Screwdrivers 





Dealers Quantity Discounts!! 





7 Ke MO Kansas City, Mo. 





uTC 














WANTED 


Transformer Winders 


Openings for three expe- 
rienced transformer wind- 
ers by oldest and best 
equipped plant in the 
South. This is an oppor- 
tunity to get into an es- 
sential industry with Post- 
War security assured 
Good Pay and Conditions. 
Mail or .wire applications 
to 


FAGAN ELECTRIC CO. 





901 Spring St. Little Rock, Ark. 


pMENT CO 


TR CURLEW ST. + P.O. BOX 5] 
ROCHESTER 1, NEW YORK 
> = 


NEW AND REBUILT 
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Ed UNIVERSAL TOOLS 

Dandy 8-siece set: CEETEE Pliers, Waterpump 
Pliers, Master-Ratchet Pipewrenck, Needlenose 
Pliers, Crescent Wrench, Diagonal Cutters, Claw or 
Pein Hammer, Plastic Screwdriver. —$14.85. ‘‘Im- 
mediate Siipment.”’ Overnight by Air te Anywhere 
—USA. Remit with order. Price List and Order 
Blank Free. Mail Now! If it’s Tools: Remember— 
We have it, Can Get it or it isn’t Made. 


; UNIVERSAL TOOL COMPANY 
ik 1527 Grand EC., Kansas City, Mo. de 


New ‘‘SEARCHLIGHT’’ Advertisements 


received by May 23rd appear in the June 
issue, subject to space limitations. 
Address copy fo the 
Departmental Staff 


ELECTRICAL CONTRACTING 
330 West 42nd St., New York 18, N. Y. 
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THE PREPONDERANCE 
OF SQUARE D SAFETY SWITCHES? 





HERE are two reasons why Square D safety switches are 

a logical first choice. First, the line is complete. Invari- 
ably, it offers a type and size which meets given require- 
ments, exactly. Second, Square D safety switches have a 
lot of built-in features that add up to outstanding perform- 









ance and longer life. 
Write for Bulletin 500 which illustrates and gives com- 
plete data on all five divisions of Square D safety switches. 
(1) Heavy Duty Industrial Type A. (2) Intermediate Indus- 
trial TypeC. (3) General PurposeType D. (4) Double Throw 
Switches. (5) Manual Motor Starters. Address Square D 
Company, 6060 Rivard Street, Detroit 11, Michigan. 


SQUARE J) COMPANY 


MILWAUKEE LOS ANGELES 





























DETROIT 


For New Wiring 
and Rewiring 


FLAMENOL 


BUILDING WIRE 


SMALL DIAMETER—THERMO-PLASTIC INSULATED 


Both new wiring and rewiring can be done more easily with 
Flamenol Building Wire. Its small diameter, comparative light 
weight and smooth, glossy finish make it easy to handle and to 
pull in conduits. Stripping may be done quickly; there is no 
overall braid on the wire. Moreover, Flamenol wire’s small 
diameter enables more copper to be placed in conduits. This is 
particularly helpful for rewiring jobs. 

Flamenol Building Wire is available in two types in sizes 14 
to 2,000,000 CM: Type SN for general purpose wiring; Type 
SNW for wiring in conduit in wet locations wherever lead 
covered wire can be used. The insulation of both types has long 
life, is high in dielectric and mechanical strength and is resist- 
ant to oils, acids and alkalies. Type SNW insulation also has a 
low moisture absorption rate. 


FOR FURTHER INFORMATION on Flamenol Building Wire or G-E . : 

Conduits or Wiring Devices, see the nearest G-E Merchandise TYPE SNW 

Distributor or write to Section CDW551- 8, Appliance and essaines. winenil 

Merchandise Dept., General Electric Co., Bridgeport, Conn. PURPOSE IN WET 
*Reg. U.S, Pat. Off. WIRING LOCATIONS 


BUY WAR BONDS AND HOLD THEM 








x There are G-E conduits and wiring 
G-E CONDUITS devices for every purpose: G-E white 
AND zinc-coated rigid conduit, G-E black 
ops — “— Se Pea flexi- 
e conduit, Fiberduct and numerous 
WIRING DEVICES wiring devices including switches, 
outlets, lampholders, interchangeable 

devices, fuses, etc. 





BREAK THE BOTTLENECK OF RESTRICTIVE CAPACITY 
J. A. Hill, domestic utilization engineer, 
Pacific Gas and Electric Co., San Francisco, 
Calif. says, “Adequate wiring is a must for all 
post war homes. Unless this electrical industry 
succeeds in breaking the bottle neck of re- 
Strictive capacity our 
post war customers will 
Tentyjomenomr) Never realize the bene- 

Mor fits of “Electriliving”’. 








GENERAL @ ELECTRIC 


Hear the G-E radio programs: *“The G-E All-Girl Orchestra’? Sunday 10 P.M. EWT, NBC: ‘“The World Today” news, 
Monday through Friday 6:45 P.M. EWT, CBS: ‘*The G-E House Party’’ Monday through Friday 4:00 P.M. EWT, CBS. 





